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_CENTRAL STATIONS & PRIVATE 
ELECTRIC LIGHT. INSTALLATIONS fitted complete. 


{ OYNAMOS.. —-ALTERNATORS & CONTINUOUS CURRENT 


 MACHINES- KAPP’S PATENT. 
The KAPP “CENTRAL STATION” DYNAMO. a 
Arranged for Direct Coupling or Belt Driving. — ; 


_ “KAPP-WILLANS” COMBINATIONS. 
Two-Pole, or Multipolar 


MAKERS OF THE 
‘ BROCKIE-PELL,” for 
CONTINUOUS and ALTERNATING : 
CURRENTS, 
PARALLEL or SERIES WORKING. 
SINGLE or DOUBLE CARBONS. 


FOCUSSING or — 


E, UNDERGROUND, 
LEADS. he TORPEDO, and 


$ 


LAME 


The “ D.P.” Latest 
IMPROVED DESIGN, 
RATES 


bad 4 


ELECTRIC LIGHT CABLES / OF DISCHARGE. we. 
and INSULATED LEADS x 
POLES, NSULATORS 
. FITTINGS, &c., 

TELEPHORE 


ELECTRIC LIGHT purposes. 
_ JOHNSON & PHILLIPS’S Patent | 
FLUID and TERMINAL INSULATORS, 
SHACKLES, &c., and all descriptions of the 
ordinary form, in Porcelain or Brownware. 


CABLE MAGHINERY AND GEAR 


BROOKS Liguip 


of INSULATION 
URDERGROUND MAINS. 


TRANSFORMERS, Of al! descriptions. for the complete equipment of | 
SHITCHBOARDS, TELEGRAPH CABLE FACTORIES and VESSELS, 
BLECTRICAL MEASURING ‘ _ including Stranding, Closing, Tape, Yarn à Compound: : 3 

Serving and Rubber Covering Machines, &e, /: 


APPARATUS // 


SIRUMENTS, &c. 
SWITCHES and | 
ELECTRIC 


PICKING-UP & PAYING-OUT MACHINERY, Dynstio- 
meters, Bow and Stern Gear, Cable Tanks, Telegraph 
Buoys, Grapnels, Centipedes, Mashrooms, Rope and Chain 
| Fittings, Cable Leads, Cable Drums, Hauling Gears, Splicing and 
ff dointing Tools, &c., &c., Steam and Hand Wire Sounding Machines 


fo. Deep and Shallow Water. 
| Bole Makers of TROTT & HAMILTON'S PATENT GRAPNEL ROPE, 
. nd TROTT & KINGSFORD’S PATENT INDICATING GRAPHEL. 
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_MULGAN IZED EN DIA-RUBBER 


LES AND WIR! 


EVERY DESCRIPTION 


à 


‘BEST AND VALUE. 


PROMPT 


FOR TOWN: LIGHTING, 


+ | 


MEDAL, INTERNATIONAL ELECTRIO 1804 «| a 


Glectrical Wire and Gable Makers, 


Bridgewater Street Iron Works. 
Salford Electric Wire Works. roa 
Springfield Gable Works. | 


. LONDON: 10, HATTON GARDEN, =| 


Ss ELECTR 


LIMITER, 


16, spé THAMES ST., LONDON EG 


9, Tithebarn Street, 7, John 
LIVERPOOL. . GLASGOW. 


ELECT RICAL ENGINEERS & CONTRAGTOR 


MANUFACTURERS oF 


_ ELECTRIC LIGHT FITTINGS: 
Bells, Indicators, | 
LIGHTNING | 


_SPEAKING TUBE: FITTINGS, 


SEND. FOR ILLUSTRATED LIST, Pos? FREE: 


WROT Ron] 
OR STEER 
GAS, STEAM. TEAM. WATER) | 


BOILER TUBES, 
AND FITTINGS. 
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BEST REFINHD THLHEPHONH 


CONTRACTORS TO BER » 


WILLCOKA Co 
Oil Refiners, - 
36, SOUTHWARK STREET, 


| LONDON. 
Works:—-EWER STREET, 


TELEPHONE No. 47%. 


‘ONLY O1 ued last three years by the largest 
Electric Installations in London, | 
Samples sent on application, | 


SUCCESS GUARANTEED. TRIAL SOLICITEU, 


Frice 28. 9d.per Gallon. | 


Que Oil is now recommended by the principal - 
Electricians, and is also suitable for 


SHAFTING, ENGINES, 
AND GENERAL PURPOSES. sue 


| 0, FILTER ST, 
LONDON, EC 
(Late 161, Queen Victoria Street.) 
5 All Goods are made at our 


PIONEERS OF THE ASBESTOS Works, near London, and are 


ASBESTOS FIRE-PROOF PAINT, for protecting wood- | 
‘6x Tan The ONLY COMPANY work, troughs for leads, &o, Specify “SALAMANDER” Brand. 
in the World owning ASBESTOS MILLBOAHD STRIPS, for ditto. Depots: NEWCASTLE-ON-TYNE, € 

FINE ASBESTOS for cowering wives, MANCHESTER, 0%, Deansgate ; ERPOOL, 

and working rking Asbestos ASBESTOS COVERED WIRES. | # and ©, South John | GLARGOW, 60, 


Mines in both ITALY paren SALAMANDER LUBRICANT, for Dynamos, &c. Square; BRISTOL, Provident Buildings, Clare 
and CANADA.’ — PACKING, NON-CONDUCTING COVERING for Bollers,&c. “treet; ST. PETERSBURG, Gostinoe Dvor. 


(CALEDONIA WORKS, HALIFAX. 
Contractors to Der Majesty's Government & Railway Companies 


PATENT GALVANISED TELEGRAPH WIRE. 


100 ib. COILS, HIGH CONDUCTIV ITY. 


SPECIALITY TELEGRAPH WIRE, TO ALL. ia‘) | 
"00 tong, for covering. STRAND RE all kinds. | 
GALVANISED HARD STEEL STRAND for Mechanical Telephones. ne” 


WIGGINS & & SONS, LONDON, 

Manufacturers of Mica ti ‘goods for. Electrical and ALL 
GOVERNMENT. 


PATENT 0) OFFICE. ‘vm. M. FOXCR 
} 


166,FLEETSTREET, | 6, PELOIVAL STREET AND 9, SMITH STREET,§ 3 
| D IX. OLERKEN WELL, 

Messrs, ROBERTSON, BROOMAN & CO. 


PAMPHLET OF COSTS GRATIS. 
FORTY-1W0 YEARS SPEDIAL PRAGTIOE. 
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ASBESTOS TUBES à CEMENT, for Electric Light Leads. of the best possible description. — 


FREDERICK SMITE CO... 
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‘Telephone Cases, Battery . 
| PRIZE. MEDALS, LONDON, 1841; PARIS, 1561 


Offices :—27, Martin’s Lane, ‘Cannon. Street, London E.C. 


TELEPHONE No. 1,934, WORKS :- NORTH WOOLWICH. 
| Manufacturers of 
SUBMARINE CABLES, 


DYNAMO WIRE 

_ Silk Covered Wire, | 

FLEXIBLE CORDS, 
| 


‘ 
LIGHT CABLES. | 


ARMINGTON-SIMS 


ELECTRIC LIGHT INSTALLATION 


"AND FOR ANY WORK WHERE UNIFORMITY OF SPEED IS DESIRABLE. | 


1886. 


Hy 
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GOLD MHDALS 


. EDINBURGH, 1886; LIVERPOOL, 


{ 


GREENWOOD BATLEY, LTD, ALBION 

PRICES ON. APPLICATION | 

ANDREWS & PREECE, Ln, 

i à ELECTRICAL ENGINERRS & 
| i dé PRE" | OF THE A 
“PREECE” 
! - ARC LAMPS, SWITCHES, 40: | F 
BOROUGH MILLS, MANCHESTER: ‘ROAD, | = 


BRADFORD, 


— 
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FOR DIRECT OR | 


AT TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW. 


4 VICTORIA MENSIONS, ‘WESTMINSTER. 


ALTERNATING 


ina SILVANUS says :— This is the Electrical Engineer's Lamp.” 


4, Wy Al 


LIMITED, 


66 VICTORIA STREET, LONDON, S.W. 


Works: BIRMINGHAM. 


CL 


SWITCHES, ‘FUSES; BRANCHWAY 
SWITCH AND FUSE BOARDS. 


SEE NEW “PRICE LISTS. 
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Crossley Street, HALIFAX, and 18, Abingdon St., WESTHINGT 


| Contracts undertaken for UNDERGROUND CHANNELS 


INSULATED WIRES, 


ALL KINDS OF WIRE FOR TELEPHONE, TELEGRAPH INSTRUMENT & ELECTRIC BELL va 


Cables for Electric Chandelier Wires, 
‘Lighting, Flexible Leads, | tial» amps. ted, 


HALIFAX. ENGLAND. 


PRICES OF ANY WIRE on APPLICATION, 


J.D. F. ANDREWS & Co., 


41 & 42, PARLIAMENT STREET, LONDON, S.W. 


SPECIAL CHARCOAL IRON SHEETS. DYNAMO PLATES. TRANSFORMER ‘STAMPINGS:; 
Charcoal Iron Wire. TURNER. BROS., Mild Steel & Bessemer Stoel Fans 


Wrought Iron Magnet Forgings. Rolled and Forged Shafting, 


Sheet Steel, Tool Steel, Files, &c. 134, Upper Thames St., LONDON. Brass and Copper Rods .and:Tgits | 


Bar Iron & Steel, Hoops, Plates, &e. IRON AN D STEEL. Wrought Iron and | Sol ee 


THOMAS BARRACLOUGH & OO. Ltd, | HXCHLSIOR 


STRANDING AND MAKING CA OF EVERY SIZE AND DESCRIPTION. tor all the 


Globe Works, Rochdale Road, Manchester. 1960 PRICES FROM £6. Numerous Testimonial 
VATS, ANODES, AND \ND COMPLETE OUTFITS: 


CARBONS. 
TALC, slices, pencil ras, powdered, THE MIDLAND ELECTRIC WE 0, 


Works: GARSTON. Chief Office: 25 & 27, Irwell Chambers, LIVERPOOL. 
Telegrams: “ BLACKWELL, LIVERPOOL.” TELEPHONE. 4097 LEICESTER. 


MANUFACTURERS OF 


CARBONS. 


HN. & F. CHAMBERLAIN, | 
Manufacturers of Pure Carbon Points, Tubes, Filters, DYNAMO MACHINES, TELEPHONES, ke, de 


FOR BELL AND HOUSE WORE. 


Cells and Battery Plates ofevery description. | Fancy Covered and Braided Cables and. we | 
Worns:- BARNSLEY.| ELECTRIC LIGHT LEADS 
Telegraphic Address:—“CARBUN BARNSLEY,” se | SILK AND COTTON COVERED WIRES. 


M. HOLROYD SMITH, 


ENGINEER DURING CONSTRUCTION OF 


THE BLACKPOOL ELECTRIC TRAMWAY, 


AND PATHW TEE OF THE SYSTEM. 


equipping and working Rail- 
ways or Tramways with 


Electricity by means of OVERHEAD CONDUCTORS 


4 


COVERED WIRES OF ALL | 
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90,000 ft. , 
| 50,000 ft.12mm.12in.CORED 


_ THE TELEGRAPHIC RAPHIC JOURNAL AND REVIEW. vii 


EN STOCK 


READY FOR IMMEDIATE 


60,000 ft. 11 mm. 12 in. CORED CARBONS 
6in.SOLID 

3d. per ft. 


SPECIAL RATES QUOTED FOR QUANTITIES. 


6 PAIRS OF EITHER Mt or 12 mn, FOR TRIAL, SENT ON RECEIPT OF POSTAL ORDER FOR 25. 


WOODHOUSE RAWSON 


UNITED, LIMITED, 


88, QUEEN VICTORIA STREET, LONDON, E.C. 


H, Piccadilly, BRADFORD, YORKS; Cornbrook Telegraph Works, MANCHESTER; Strand Works, CHISWICK, W.; 
| and Union Foundry KIDSGROVE. FE 


Awarded the GOLD MEDAL of the Society of Arts, in Competition, 1889. 


_ DOUBLE ACTING 


CAS ENCINE. 


UNEQUALLED FOR DRIVING ELECTRIC LIGHT MACHINERY. 


Sizes from 1 to 150 Indicated Horse Power in ONE Cylinder only. Also SPECIAL 
DOUBLE Cylinder Type up to 300 Dore" Power, 


SIMPLE, 
RELIABLE, 
ECONOMICAL. 


FULL GUARANTEE GIV.H 
WITH EVERY ENGINE. 


Work equally well with a 
COAL, OIL, OR 
WATER GAS. 


SOLE MAKERS | 


DICK, KERR & CO. Limited, London, Bristol, and Glasgow. 


LONDON SHOWROOM: —16, Queen Victoria Street, E.C. 


Works:-HILMARNOCK. 


244. per.ft. 
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- Machinery in the Electric Light Department of the Inventions Exhi- 


FREDERIC NELL, 16, Mark Lane, LONDON, E.C. 


inrulated Wire and Cables 


Tanners, Curriers & Leather Merchants, | d 
PARK ROAD LEATHER WORKS, TEST 4 


Lign &. 
BINGLEY, YORKSHIRE. 


AWARDS.—Leeds, 1875; Paris, 1878; Bradford, 1882; Amsterdam, 1883 
Huddersfield, 1883; International 1885 
Colonial and Indian, Saltaire, 1887 
Telegraphic Address: 


Patent V or Trangalar and 
| Square Leather Ropes. 
Specialities = 

For Electric Machinery. 


a= HYDE 


Selected the Executive Counell t to the Leather Belting for the 


bition, 1885, and again in the same Department for the Colonial and Indian 
Exhibition, 1886. 


FOR DRIVING THE MACHINERY IN THE ELECTRIC LIGHT 
DEPARTMENT Or THE 


INTERNATIONAL INVENTIONS EXHIBITION OF 1886. 


The following particulars relating to a portion of the Main Belts for Driving the 
Machinery in the Electric Light Department of the International Inventions Exhibi- 
tion of 1885 may he of interest, showing such combined results in Lelt Driving as 
have probably never been previously attained :— 


Length. Width. Speed. Transmitted. 
Na, teet x 10 inches .. .. 2,585 per 120 
No. 360 feet x 16 inches .. .. 4,270 fet ms wo 1.150 
No, 5—86 jeet x 15 inches .. .. 2,185 feet ‘170: 
20. 6—86 feet x 15 inches .. .. 2,555 fect ,, 


THE BRADFORD TECHNICAL SCHOOL EXHIBITION, 1882. tery up 


 SALTAIRE BXHIBITION - - - - 187, | STANLEY & DAVIES, 


Being awarded GOLD MEDALS ON ALL THE OCCASIONS f | tr mc 
HYDE NEAR MANCHESTER, 


THE VICTOR TURBINE 


Possesses more than Double the Capa- | 
city of other Water Wheels of same wheat. Hd-inft ILP. cent. 
diameter, has produced the best l5in. .. SO17 .. ‘8082 

results on record, as shown in the | .. 


ee ee 
toll i ee ee 
owing tests ni Testing | Bin. .. . were 


WITH PROPORTIONATELY HIGH EFFICIENCY AT PART-GATE. 


Such resulta, together with its nicely- working gate, and simple, strong, and durable 

construction, should favourably commend it to the attention of ALL disxcriminati 

purchasers, These Wheels are of very superior workmanship and duieh, and of the bes 
material.—State requirements, and send for catulugue to 


Two 30-inch Victor ‘‘urbines fixed 
on a Horizontal Shaft, and giving ont 
_ over 500 ELP., are at work driving 
THE LARGEST DYNAMO IN THE 
WORLD for Messrs. the Cowles Elec: 
tric Smelting Company, Lor sper 
N.Y., and ‘Two 12-inch giving’ 

» 166 H.P., and driving a No.8 BR 

| DYNAMO, for the Aspen Electric 
Company, Aspen, Col. 


«a co, 


WIMSHURST INFLUENCE ELECTRICAL MACHINES 


Of New and Improved Pattern, with and witihont et, Ghose Case, cout double o or quadruple p plates. Acknowledged to be the best 


Electric Bells and Indicators, à Gas Lighting B. Patent Pocket 

Deprez-D’Arsonval and other: Galvanometers, Resistance Coils, Metre and Wheatstone, Bridges, Morse ree 

_ Sounders of special pattern, Lightning Conductors supplied and erected, and thorough efficiency guaran ms 

= NEW PRICE LIST, PUS?T FREE, 4j. Address: “KINGHAM BRISTUL" 
Specially Compiled List of Electrical Publications, Post Free 2d. 


ELECTRICAL 00. 


(Successors to JOHN anp Wm. ROPER), 
F. J. A: MATTHEWS. BRADFORD, 


CONSULTING, ELECTRICAL, iv MECHANICAL EN ENGINES 


PATENT SHORT ARC LAMPS. ELECTRO MOTORS. Fe: 
HORIZONTAL DYNAMOS. ELECTRIC MINING 
VERTICAL ELECTRIC LAUNCHES. 
OVERTYPE _MEASURING INSTRUM MEN 


. GOLD MEDAL AWARD. 
CATALOGUE AND PRICES ON APPLIOATIORS 


3) 


LL 


Slow Speed, = No Sparking, 
High Efficiency, Inexpensive. 
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OP Lo. 
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_ 


B 


— | . free on application 
to 


Spittlegate Iron Works, 
GRAN 


4, LOMBARD STREET, = 
“LONDON. 


. 
- LI 


i} ‘ 
| 
{ 5 { 


Underneath Type, 25 235 LH couffea He Horizontal Type, 30 to LH.P, 
PERFECT GOVERNING A SPECIALITY. 


ENGINES FOR ELECTEIC LIGHT. 


(ESTABLISHED 


ENGINEER AND ELECTRIC LIGHT CONTRACTOR, 


_RIDGMOUNT STREET, STORE. STREET, LONDON, i0 
| SPECIALITIES Bells, ‘Burglar Patent Fire Alarms, 
Watchmen’s Clocks, Water. Gauges, Electric Indicator and. Light. for Carriages, Billiard 
Markers; Gas Lighters, Lightning Automatie for 
Fire - ‘Stations, General Electric. Lighting. | 


ESTIMATES FREE ON APPLICATION. 
Telephone No. 3848 = Telegrams: “SAX, LONDON.” - 


4 


GATESHEAD-o 


SILVER MEDAL, 


Newcastle Exhibition, 
1887. | 
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, ’ { il il | \ \ À , 
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TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW. 


4 | CONTRACTORS TO H.M. GOVERNMENT FOR SUBMARINE MINING APPARATUS AND ALL ELECTRICAL 


BEST 


PHONE TELEGRAPH 


PHOSPHOR BRONZE 
CASTING 


Patent 

Phosphor Bronze 

for Springs Ropes, Screws, 
Rods, Sheets, &c., Bearings, Bushes, 
and other wearing parts 
of nes) 


Wire of Great Tensile stag 
and High Conductivity for 


BEWARE OF SPURIOUS IMITATIONS, FALSE REPRESENTATIONS, AND INFRINGEMENT 8 OF OUR PATENT RIGHTS. 


REL:D 


12, Wharf Road, City Road, London, N., 
TELEGRAPH. AND PNEUMATIC ENGINEERS AND CONTRACTORS . 


FOR THE SUPPLYING, ERECTING, LAYING DOWN AND MAINTENANCE OF OVERHEAD AND UNDERGROUND WIRES FOR 


TELEGRAPHS AND ELECTRIC LIGHTING. 


COMPLETE ELECTRIC LIGHT INSTALLATIONS. 
PNEUMATIO TUBES FOR THE TRANSMISSION OF PAPERS, &e., 
FITTED WITH ENGINES AND PUMPS COMPLETE. 
REID BROS.’ “ PATENT ” PNEUMATIC CASH SYSTEM for the transmission of COINS, &e. 
Makers of Radcliffe’s Patent Electrical Signal-Locking Apparatus, and Patent Electrical Passenger and Guard Communicaticn. 


TESTING AND TELEGRAPH INSTRUMENTS. 
- Manufacturers of Submarine Cables, Wire, Iron Poles, Instruments, Batteries, Insulators, and Stores of every Description. TE 
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— WA 
Bronze and Silicium Copé 
PHOSPHOR BRONZE 
a Lut OUI & 
SOLE PROPRIETORS Electrical purposes, 
Of the British and Colonial Patents, O 
O THE PHOSPHOR BRONZE CO, 2 M) 
| LIMITED, cal 
© 87, Sumner Street, Southwark, London, S.E. + | 
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C JOURNAL AND BURCTRICAL REVIEW. 
x 
DORMAN & SMITH, | | 
ELECTRICAL ENCINEERS, 
: 
BRAZENOSE ST... | 
MANCHESTER, e 
| 
| 
IN DÉX TO ADVE | 
| but if repeated und ts are ordered for a series, are entered under TS. 1 
ser er other headings, Gel. per week is any one Heading tn this Index free 
PAGE | Electricrl arged for each additional of charge, 
Crompton. Howell Elec. S. Co. . Eugincers, &e.—Cont. rage | M 
Drake & Gorham Sharp& Kent … 13 blectricians—Cont 
Stiff & Sons (Boxes onl Holroyd Smith eee Rankin trie 1 
Woodhouse & Rawson & 13 & Co.. Keys’ Sup. 7 
Lamps.—J. | _ Telegraph Mfg. RER _ King, Mendham & Co | 8. |: 
Western Electric Company be, | ‘Laurence, Soott& Co. 8, |: 
Bnet Elec. Engineering Co. 5 Electric Lieht + arbous. United & 18 Otte & 
| Woodhouse & Rawson United 74&18 |  Genl. Elec. Co., Ld: 6. s 
Asbentos.—Bell’s Asbestos Co. 21 Johnson & Phillips Von 
| ‘Auctioneers and Valuers (Mech ouse & Rawson United & 18 Mie. Ge. 
Wheatley Kirk. Price atcal > Fittings, | LE 
Batt ries. ppleton, Burbey & Williamson alsall Electrical C ie 
e Benham & Froud... Sup.18 |  Jas, Whit ompany … 16 | 
Birmingham Tele. Factory Sup. Brompton Elec. F 10 Woodh Sup. 19 
OSes. India-Rubber Co.... _... & ittings Co. Sup. | ouse & Rawson United 7 & 18 i 
h Mfg. Faraday & Son. din Co. | s 
ques & Rawson United Tk 13 Genl. Elec. Co., Ld. ( 18 | 
Battery J C.J = Binswanger) up 10 & Co. | 
ars. Bourne & Son 15 & Co. Gülcher Electric Light & 
Tele Factory Sup. 7 Poole & White god |! 
| Poole & White ... B. Verity & Sons... Sup. 12 
Weothouse & Baveon United 13 | Woodhouse & Bak oon é 
Belti mt ef & 13 Woodhouse & Ra 16 oles.—Joseph Aird (wWrough : 
ng.—Jobn White & Sons | Engine ter Ls United 7 & 13 
Webb & Sons eee or Electric ent. P: ] PS (Wood and Iron) 1 
W. H. Bailey & Co. orcelain Avpliances. | 
er rowett, 4 ec 
Cabinet Work.—W. it. Foxcroft . 3 Davey, , Lindley & Co. … Sup. Poole & White 
Castings.—J. & J. Hughes Greenwood & Batley ... ... 4 ten Tunnicliff & Co. . oo 
Phosphor Bronze Co. ... _... 14 Grifiin Gas Engine oodhouse & Rawson United &18 | 
Chemica ve yee 10 R. Hornsby & Sons … 7 | Porous Cells.—J. Stiff & Sons : 
mn Is. —G. G. Blackwell Mars eee 9 Rail eee 
oe hall, Sons & Co. way Signals —Saxby & F 
Dymamos.—Andrews & Preece, ... 4 Ransomer, Sims & Jefferies... + Schools, &e.—School of Elec. | 
yers ... y & Co. gs oh n 23 
Electrical Eng. Corporation Stockport Gas Engine ... 18 | Davis & Timing "ing. Sp. 16 |: 
Electric Light & P. 15 Hayward Tyler & Co. ... Sup 16 22 
oimes & C Wi eee 
Johnson & Philli Sup. 11 Fibre.—David 19 Stampiags.—Harold & Jenkins Sup. 2 
IN G. Laurence, Scott & Co. 1 | Fire Insurance. Telegraph Engineers. | 
PE | @lass.—Genl. Elec, Birmingham Tele. Factory Sup. 7 
| . À. Parsons & Co. Woodh 
es e ‘ 
ab Woodhouse & Rawson United ‘7 & 13 Brush Electrical Engineering Co. 12 L Tel. Const. & M. Co. Sup 6 
S, &c. I .Rbr. Poole & White 2 up. 12 
D. Moseley & Comb Co. Sup.11 17 versal Telephone Co. 
ka. North British Rubber ood | Woodhouse & Le. United — 9 ools, &c.—Chas. Churchill & “agde 15 
CAL Electrical Fngi Co. … 19 Woodside Electric Co. … KE Square Drilling Machine Co. 14 
ECTRI trical Engineers and Contractors, India-Rubber. Sup. 6 | Tubes.—Joseph Aird... 2 
| Birmingham Tele. Fact ia Indis-Bubber, G. P. & Tel. Wie. Co. 24 
J.D, F. Andrews & C factory Sup. 7 D. Moseley & Sons Wire (Covered). 
- n, Burhe ngham owler- Waring Cables 
| _ 8. Bolton & _ Poole & White … W. T. Henley’s Tel 
| … | … 17 y -Works Co. 4 
Brosh Electrical Engineeri 19 one vod & Co. Je Sup. 2 London Eléctric Wire Co. 8 1 - 
| & Gallender’s Bitumen Tel dee Co. 12 - Stiff & ee Midland Electric Wire Co. a 6 
Charlesworth, & Co. c. Co. 15 Telegraph Mtg. Co. Okonite Company Sup 3 
Crompton & Co. Sup. 16. house & Rawson United Phillips Bros. …  … ; 
Drak 8 I 7 & 13 eee eee 23 
:Dmke& Gorbam 0 | Iron and Steel.—Turner Bros, 6 Phosphor Bronze Co... 10 
Bros. eee «ee Lead Pipe Poole & White eee Sup 17 
General Elec. P. à 20 Geo, Edward h'Mfg. Co. Sup. 2 
T. Goolden & Co United Electric Wire Co. ... : 8 
ET: Telegraph Ww 13 | Magnet Steel.—G. P. Wall. 
| Philipe orks Co.24 Manufacturing Electriciaus. Wire Comm & 22 
Birmingham mm 
Burckhardt & Richter Sup. 12 
leigh P bipps & Da con 28 | Cox & Co. … . 12 Wire Machinery. P 
C. A. Parsons & Co wson 12& Sup. 1 Croggon & Co. vos one, Sup. 16 Barraclough & ‘ 6 
| Elliott Bros. Sup 20 Goal Bite Co 
International Co, up, 4 | Viger Bro.” | 
K G Ive . eee | 
DYERTISEMENTS ‘APPEAR Sup. 12 Woodhouse & Rawson United 
VERTISEMEN ON PAGE 14 OF 8 
Ts relating to. Situations, Articles for Sale, SUPPLEMENT. — 
LIMITED, SEE SUP. 20. | 
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ELECTRIC: LIGHT FITTINGS. 


À 

gpRCIALITIES IN DOMESTIC LIGHTING.—Decorative Fittings, Reading Lamps, Vertical 3, BERNERS STRERY 

Lateral Counterweight Pendants, Picture Lights, Adjustable Reflectors, Fittings Bo 
| | convertible for wall or table use, Universal Jointed Brackets, à fe 8) meen | 


| INTERLOCKING THE LOCK AND BLOCK, 


SAXBY & FARMER, Railway Signal Road, KILBURN, LONDON, . be 
Manufacturers Ratiway Signals, Oadins, Interlocking Levers, Bleck Instruments, and Signal Work of every description, Electrical Bletirtcal and Mechantenl, 


DAVEY, PAXMAN & Co. Engineers, COLCHESTER, 


| Devote special attention: to 
; STFAM ENGINES ane BOILERS REQUIRED FOR ‘ELECTRIC ‘LIGHT INSTALLATIONS 


‘moat reliable in the market. Gold Medals ad One Shera 


-DAYEY, PAXMAN & CO. Engineers, COLCHE me 
Lowpox Orricz: 78 [late 189], QUEEN VICTORIA STREET, -E.C. 


BRUSH ELECTRICAL ENGINEERING 


LIMITED, . 


Offices «112, Belvedere Road, LAMBETH, SE. Works:—Victoria Works, LAMBETH, LONDON, 
~ FALCON” ENGINE AND CAR WORKS, LOUGHBOROUGH LEICESTERSHIRE. 


REDUCTION IN PRICE 
BRUSH 11 mm. SOLID COPPERED CARBONS. 


Brush 11 mm. diameter Solid Coppered Carbons are now sold at &a 108. per 
1,000 packed and delivered f.o.b. London. 


MANUFACTURED specially for Brush 2,000 Nom. C.P. Arc Lamps, and the 
best, cheapest, and longest burning Carbon in the Market. 
BEWARE of cheap and inferior imitations. = 


ELECTRIC LIGHT F ITTINGS 
Best, Cheape & mos 


— 
2 
a| 


ngs tn 

cr on ELECTRIC LIGHT 

(Trae suppuieo) ENGINEERS AND CONTRACTORS. 
COMPLETE INSTALLATIONS, OR WIRINGORY | | 


CARRIED OUT PROMPTLY, ALL WORK GUARANTEED 


Offices Show Rooms 53Berners Street VW 


| WORKS: WELLS MEWS, OXFORD 8% 
TELEPHONE N° 8975 DETECTOR, LONDON | + 
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| 
| | 
| 
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4: 
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| 
| à: 
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my 
11/14 
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THE PATENT 


BEAD RAY DIFFUSER, 


ELECTRIC LIGHT 
WITHOUT 


L 


ECTRIC 
DIFFUSER 


Will fit on to any existing electric lamp 
‘by simply turning a screw. 


53, BERNERS ST., LONDON, W. 


DOES NOT 
DECREASE THE LIGHT. 


COMPANY, LIMITED. 


‘Offices 106, CANNON STREET, LONDON, ‘RO 


MANUFACTURERS OF 


INSULATED RLECTRIC LIGHT WIRES AND CABLES 


Lamp Fittings, Switches and Testing Apparatus, Volt and Ampere Meters. 
CONTRACTORS FOR THE SUPPLY AND FITTING UP OF | | 


ELECTRIC LIGHT APPARATUS 


OF EVERY DESCRIPTION. 


INSTALLATIONS FOR CENTRAL STATIONS, SHIPS, HOUSES, OR. FACTORIES, 


ESTIMATHS ON APPLICATION 


Works: 


SILVERTOWN, LONDON, E.- 


ANCHOR WORKS, PLAYHOUSE YARD, GOLDEN LANE, LONDON E. 0. 
Mannfacturers of 


COVERED WIRES & CABLES. 


OF ALI, DESCRIPTIONS 


FOR ELECTRICAL INSTRUMENTS, ELECTRIC LIGHTING, 


AND THLHPHONEH WORE, . #0. m 


Works :—WELLS MEWS. Telephone 3975. Telegrams: “ Detector, re ag 


DYNAMO MACHINE: ante | 
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| © 30 & 31, St Swithin’s Lane, LONDON, E.C. | a r 


Address: SYMBOLIZE, Lonpon.” Cable Address : “ Jocantry, LONDON.” 


STAMPINGS 


CHARCOAL IRON FOR ELECTRICAL 


AND FOR ALL TYPES OF DYNAMOS AND CORNE oe 


97. 


x! 


ARMATURE DISCS |. | 
| TRANSFORMER 
2 to 50 in. diam., STAMPINGS — 
| with any 
Size of Centre Hole 
| and keyways. Shapes & 


ALL OUR STAMPINGS ARE SUPPLIED FLAT, FREE FROM BURRS, WELL ANNEALED AND TRUE TO GAUGE, AND IN ALL ps: 
SUITABLE FOR ELECTRICAL PURPOSES. 
Enquiries Jor Prices will ve promptly dealt with on receipt of sped fieations. 


‘TELEGRAPH, 4 ATTERI ES AND ALL 
| SUPPLIES. 


TELEPHONE, 


DYNAMO WIRES 


TELEGRAPH MFG. CO, 


HELSBY, NEAR WARRINGTON; AND 11, QUEEN VICTORIA ST., LONDON, E.C. 


due 


Ledsam Street Works, BIRMIN GHAM. 


MANUFACTURERS OF 


PEN DOUBLE-ACTING 
ENGINES 


PLAIN AND COMPOUND, 


POR DRIVING DYNAMOS DIRECT. | 
INDEPENDENT ENGINES #4 Je = — 


For Driving Dynamos by Belts or Ropes. 


ä = 
ts. 
= 
— 


AIR COMPRESSORS for Torpedo Service. 
FAN ENGINES a) 
For Forced Draught and Ventilating. SS —— 
Machinery for TORPEDO BOATS and LAUNCHE 
SURFACE CONDENSERS. AIR AND CIRCULATING PUMPS. COMP OUND DYNAMO ENGINE, 


High-Class STEAM BOILERS of all kinds. AS SUPPLIED TO H.M. SERVICE. — 


à 
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| | 
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LEE TER 
TERMINAL STAY RODS, | 
| \ | SCREW BOLT  SADLES, | | | 
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| | PAISTE SWITCH, 
Record: 100,000 in use. 


The movement breaks and completes 
M the circuit in an instantaneous manner, 
SANG preventing arcing or charring of the con- 
AM tact parts. Mounted on China, with cover he 
and handle of same material; also on Se, 
Porcelain, with metal cover. Correspon- Him 
dence invited. 


A. REYROLLE, 


10, UNION MEWS, UNION STREET, MIDDLESEX 
HOSPITAL, LONDON, W. ae 


Telegrams 
“ Exsiceant, London.” 
CAGES | 
Dielectric, Manchester.” 
at Telephone 1560. 
| os: 98 & 100, QUEEN VICTORIA ST, 
| LONDON, 
Works: NEWTON HEATH, INDUCTION 
TELEPHONE CABLES. 
PASSAIC, NEW JERSEY, U.S.A. L | 
(Employing a staff of over 800 hands). /, SPECIAL AERIAL CABLES 
3 MANUFACTURERS OF Insulated with Okonite, I. R., G. P, &o. 
ned, a ead Covered Cables 
ided, WIRES OF HIGH INSULATION & LOW CAPACITY 
CAB LE S in Great Britain, 
D. EXTRA, HIGH CLASS 
ue ELECTRICAL 


VULCANISED RUBBER CABLES. 


Improved Laminated and Compound Strip for Dynamos, 
SPECIALITIES IN FLEXIBLE CABLES & CORDS. 


I stimates ‘Lenders fur every descrip. ivn of Liecirical P Piant freeon pplication. | | 


: ELECTRIC LIGHT ENGINES. 


Over 150 Installations, 


INCLUDING 


STEAM SHIPS, WAR VESSELS, FACTORIES, MANSIONS, 
AND CENTRAL STATIONS, 
HAVE BEEN ENGINED BY | 


MANCHESTER. 


—û———— ; Patentees and Sole Makers of the ACME GOVERNOR. Hundreds are in 
use for Electric Light Engines. Send Lists. | 
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INTERNATIONAL ELECTRIC 


| Sole Depôt of MIX & GENEST, Limited, 
34, AL DERMANBURY, LONDON, E.C. 


Telegraphic Address: “ LONDON.” 


— 


rts. 


_. WE KEEP THE LARGEST STOCK OF. 


FREE TELEPHONES 


And convert same into 


‘MICROPHONES WITHOUT EXTRA CHARGE 
| IN JULY NEXT.’ 
EFFECTIVE & CHEAP! THOUSANDS SOLD: 


We also keep the best assorted stock of all kinds of BELLS, INDICATORS, DRY BELL SETS, PUSHES, te, 
at PRICES which COMPETITION. 


BROMPTON ELECTRIC FITTINGS Im, 


148, BROMPTON BROAD. Sw. 
| MANUFACTURERS (UNDER PATENT) OF 


CONNECTORS 


FOR USE WITH PORTABLE LAMPS WHERE WALL SOCKETS ARE NOT FIXED. 


Manufactured tosuit all the well-kocwn makes of holjers and plugs. A boon in bed-rooms lighted only b bracket | 
Write to Manager for samples and particulars. oe Sih: ‘4 


SUPPLIERS OF ELECTRIC LIGHT FITTINGS FOR ALL PURPOSES 


ESTIMATES GIVEN FOR INSTALLATION WORK WITH OR WITHOUT. FITTINGS. 
_ CATALOGUES AND PRICE LISTS ON APPLICATION. LIBERAL TERMS TO THE TRADE. 


BROMPTON FITTINGS Co. Ld., 148, Brompton Rd, 


DYNAMO. 


The latest design in the market 
imade with all the advantages of 
the latest scientific knowledge and 
the highest mechanical skill. ! 


The above woodcut represents our B TYPE DYNAMO. A most efficient machine, working noiselemly 
and without sparking or overheating ; is highly finished and well proportioned. The output is sorated in our 
pe that the machines may be worked very much in excess of their stated full output for short periods 


STOCK SIZES UP TO 77 KILOWATTS. MACHINES BUILT TO 500 KILOWATTS, 
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CONTRACTOR: To THE LORDS OF THE. ADMIRALTY, 
INDIAN GOVERNMENT, &c., 


HILL ELECTRICAL WORKS, LONDON, 


>... 
27 


x INSTALLATION 
WORK 
À SPECIALITY. 


MANURACTURER 
EVERY - 
DESCRIPTION 

BLECTRIGAL 
APPARATUS. 


. By 
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MOTORS, 


GIVEN 
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TELEPHONES TELEPHONES | 


MAGNETO TRANSMITTERS AND RECEIVERS with 
| BATTERY OR MAGNETO CALL. 


EXPIRY OF ‘BELL PATENT, 
9th DECEMBER, 1890. 


HO 


MAGNETO CALL. . 


NO BATTERY REQUIRED. 


Specially adapted for connecting rooms 
in hotels and warehouses; private 
‘houses with stables, &c., &c. 


BATTERY CALL 


FREE FREE 
TELEPHONES. - TELEPHONES, 
Free Telephones apply 


THE CONSOLIDATED TELEPHONE CONSTRUCTION & MAINTENANCE CO, Le, 


109, FARRINGDON ROAD, LONDON, E.C. 


~ 


INCANDESCENT 


2 WATTS PER 
C.P. 
FROM 
200 to 2,000 C.P. 


| wl 

Em 


ELECTRIC CO, 


KELVIN BRIDCG-E, GLASGOW. 


Telegraphic Address: “ INCANDESCENT, GLASGOW.” 
PRICES ON APPLICATION. 


These Lamps were used for Lighting Grand Concert Hall, te, 
Edinburgh Electrical Exhibition. 2 
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THE BIRMINGHAM 
FACTORY, 


LIMITED 


BIRMINGHAM. 


J. SLATER LEWIS, 


MANAGING DIRECTOR. 
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LIM ITED, 


122 & 124, CHARING CROSS ROAD, W.C. 


SOLE REPRESENTATIVES 


OF THE 


ALLGEMEINE 


OF BERLIN, 


‘ 
¢ 
. 


a4 


# PRICES 


TYPE G. TYPE 

No. | Amp. | voit, | FRS | Price. No. | Amp. | Voit. | we, : 
| 65 | 920 \ os | 65 | 4860 || 
150) 1150 110 | 900 \| 215 &135 32 | £30 


18 110 | 1560 


80 | 65 41500 || | 50 


4/370 68 | 700 ) | 
200 | 200 120 | 800 \ 36.5 | 165 30 |110 | 1300 J. 


525 | 65 |. 700 53 68 | 41400 | 
300 | 300 120 | 800° | 55 \ 215 | 110 | 1280 | 10 75 |} 
| ; 
850 | 65 ‘500 84 125 65 970 
450 ! 450 120 | 560 | 88 | 295 75)! 75 | 440 | 1060 | 15 | 85 


4180 | 68 | 801! | 
100 | 110 } 


LIBERAL TERMS TO THE TRADE. 
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. Telegraphic Address: “ "MUIRSNADS, LONDON.” 


MUIRHEAD CO. 


TELEGRAPH ENGINEERS 


AND MANUFACTURERS OF 


LECTRICAL TESTING AND TELEGRAPH INSTRUMENTS. 


SPECIALITIES: 


CONDENSERS; STANDARD 


STANDARD CELLS (Dr. Muirhead’s Patent Portable Form), 7. 
As supplied to the Board of Trade. 


DR. LODGE’S LIGHTNING GUARDS (Various). 


Keys, Resistance Coils, Thomson & Varley’s Slides, and other 
Apparatus for Electrical Testing. 


APPARATUS FOR WORKING SUBMARINE CABLES. a | 


‘Apparatusor DUPLEX TELEGRAPHY on SUBMARINE CABLES << 


(With Dr. Muirhead’s latest improvements). 


— All the above Apparatus is manufactured by us directly under the supervision of 
DR. ALEX. MUIRHEAD, whose Certificate of value is sent with Standard 
Condensers and Standard Cells. 


APPARATUS SUPPLIED TO THE FOLLOWING CABLE CO'S 


Eastern Telegraph Company. | Anglo-American Telegraph Company. 
Eastern Extension Telegraph Company. Direct United States Cable Company. 
Eastern & South African Telegraph Co. Western Union Telegraph Company. 


African Direct Telegraph Company. | Commercial Cable Company. 
Brazilian Submarine Telegraph Co. | . Direct Spanish Telegraph Company. 


COWLEY STREET, W ESTMINSTER, S.W. 
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Telograms—' ‘ELECTRICITY, LONDON” TELEPHONE No. | 
“INDUCTION, MANCHESTER.” . 


OVER 


THROUGHOUT THE UNITED KINGDOM. 


“« SOLE AGENTS } 


GENERAL ELECTRIC Co. 


(Cr. BINSWANGER, MANAGING DIRECTOR) - 


orks :— 
46, Chapel Street, 71, Queen Victoria St., 


Branch Office :— 


"7, Bothwell Street, LONDON, EC. 


GLASGOW. 


ALL ELECTRICAL SUPPLIES. 


Write for 5th Edition ELECTRIC LIGHT CATALOGUE al 
Sth Edition ELECTRIC BELL CATALOGUE. 


i | 
1 
F 
| | 
4 
| | 
}? 
| 
: 
W 


REVIEW. 


Vou. XXVIII. MARCH 27, 1891. No. 696 
CONTENTS : 
| PAGE PAGE 

Overhead Electric Wires sve ‘ge ... 385 | Review :—Decorative Electricity . . 404 

“ Rapid Transit ” Discussion ‘at New York bia London and Paris Telephone 404 
Slow-speed Tramcar Motors... 388 Notes 405 
An Attack upon the Dissociation Theory of Arrheni 389 City Notes, &e. :—Brighton and Hove Electric Light Simpy: 407 

Commercial Measurement of High Insulation Wires Ctstrati) 390 Telephone Company of Egypt 408 
Tele in Austria … 393 Traffic Receipts . 
Kennedy’s New Electrical 1 Distribution A Method | ous: ae Share List of Electrical Companies .. 409 

“ A Tale of Woe ” … 394 The St. Pancras Electrical Exhibition (illustrated) (continued):.. 410 
Gas and Electric Lighting 395 London Chamber of Commerce Electrical Trades vig ice” RR" 
The Effect of Pressure upon the ‘Electrical Conductivity of Proceedings of Societies :—Society of Arts Le … 413: 

Liquids ... 395 New Patents, 1891 ... és 414 
On Change of Form affecting : a Mas Field (slustrated) ... 9396 Abstracts of Published Specifications, 1890 415 
The Electric Arc and its Use in Lightin des DS The Contact Difference of Potential of ac: ANew Suggestion 415 
Practical Photometric Conti (idustrated) ... 400 Co ndence :—Cantor Lecture .. 416 
Parliamentary Notes ... 402 A iv … 416 : 
London County Council coe bie 403 “ Open v. Closed Magnetic Circuit Transformers” ... 


OVERHEAD ELECTRIC LIGHT WIRES. 


THE difficulty which has arisen between the Board of Trade 
and various electric light contractors, with reference to cer- 
tain of the regulations for overhead lines prescribed by the 
former, still continues ; and at present there appears to be 
no prospect of a satisfactory agreement being arranged. A 
memorandum has been issued by the London Chamber of 
Commerce, which gives a brief history of the attempt that 
has been made to get a modification of the regulations 
respecting suspension wires and thickness of insulation ; and 
a perusal of the correspondence which has passed. between 
the two parties concerned, and which deals mostly with the 
question of thickness of insulation, has certainly not in- 
creased our appreciation of the advantages of State control, 
Although we have dealt with this subject on one or two 
previous occasions, we consider that the autocratic behaviour 
of the technical adviser to the Board calls for further com- 
ment, as, 80 far as we are aware, his experience of practical 


work cannot be of such an extensive character as to justify . 
the position taken up by him, a position from which he can- 


hot apparently be moved, even by the evidence of tests made 
by himself when the results of these tests do not agree with 
his preconceived notions. 

It appears from this memorandum that the prohibitory 
nature of some of the Board of Trade regulations was 
hot discovered until the latter end of 1889, when certain 
contractors, who were engaged at the time in carrying 
out public lighting, found that the thickness of dielectric 
required by the Board of Trade was greatly in excess 
of that used by manufacturers who had had considerable 
experience with high-pressure cables. Messrs. Crompton, one 
of the firms concerned, then wrote to the Board of Trade 
enclosing a sample of a wire covered with vulcanised rubber 


(0 a thickness which gave an insulation resistance of 5 ,000 


ee per mile, this wire being what they proposed to use 
Chelmsford. In reply, they received a letter from Major 
ee saying that the wire did not comply with the regula- 
is, and suggesting that the question of these small over- 
wires should be officially raised. In this same letter 


Major Cardew volunteers the statement that he would be 
greatly astonished if the sample submitted could be shown to 
have an insulation resistance of 5,000 megohms per mile 
after immersion in water for twelve hours with 100 volts 
applied. The memorandum does not say whether he had 
the opportunity of being greatly astonished or not; but if 
the test was made (and Messrs. Crompton offered in a sub- 
sequent letter to submit the wire to this test), Major Cardew 
probably learnt something about the insulating qualities of 
good rubber, since we understand that the wire was a Silver- 
town class L, guaranteed to give the insulation resistance 
Stated. In a subsequent letter, Major Cardew again declined 
to pass the wire, a sample of which had been submitted, and 
said that before he could agree to modify the rules, he. would 
require to see the following test performed, viz., the wire to 
be charged to 2,000 volts alternating with one pole of the 
dynamo connected to earth, and the experimenter to make a 
thoroughly good earth himself while grasping the wire. 
Some further correspondence passed, and then on March 
17th the Board of Trade wrote asking for tests to 
be made, and enclosed with this letter a copy of 
a report from Major Cardew, to which we shall refer 
later. In May three lengths of cable were tested 
by Major Cardew in the presence of representatives of the 
several firms interested. One of these cables .was insulated 
as per the sample submitted by Messrs. Crompton, another 
was insulated in accordance with the Board of Trade regu- 
lations, whilst the third was insulated to a thickness inter- 
mediate between those of the first and second. All these 
cables successfully passed the tests imposed by Major » 
Cardew, and the firms represented at the trials naturally 
thought they were on the high road to getting the obnoxious 
regulation amended ; but to their surprise a letter was re- 
ceived from the Board of Trade, saying “the tests referred 
to in their letter of 17th March having been made, they are 
not prepared to sanction any reduction of the thickness of 
insulation prescribed in their regulations.” Memorials were 
then sent to the Board of Trade by the London Chamber of 
Commerce, and by the firms whose representatives had wit- 
nessed the tests, and in the latter the satisfactory nature of 
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the trials was referred to, and an amendment to the regula- 


tion was proposed, which suggested as a compromise that. 


the minimum thickness should be ;),-inch for -2,000 volts, 
and that the cables should have an insulation resistance of 
not less than 1 megohm per mile per volt when tested in 
water at 60° Fahr. after immersion of at least 60 con- 
secutive hours. To these memorials replies were received 
stating that the Board of Trade were not prepared to modify 


their regulations. 


We have carefully read through the various letters from 
the Board of Trade, as reproduced in the memorandum, with 
a view to finding out the ground on which they base their 
refusal to modify the regulations ; and so far as we can 
judge it appears to be this :—The Board of Trade have 
made certain regulations, concerning which “ they consulted 


_the council of the Institution of Electrical Engineers, whose 


members possess the highest scientific attainments, and 
have also large practical acquaintance with the working 
adopted 


Board of Trade will not alter them. Now the question 
arises as to which party has had most practical expe- 
rience, the committee of two years ago, which was mainly 
composed of scientists ‘not personally engaged either in the 
manufacture or erection of electric light cables, or the 
manufacturers and contractors who are to-day asking that 
the rules should be modified ? The Board of Trade appears 
to think that the former are the men of experience, but per- 
haps they have learnt something since they adopted these re- 
gulations, so that it might be advisable to get a fresh opinion 
from them on thissubject. It is possible, however, that the 
adoption of the regulations by the council of the Institution 
is only a convenient excuse, and that the real stumbling 
block in the way of reform is the technical adviser ; and we 
have therefore read carefully his report, to see if we could 
find therein any sufficient reasons for the position of “non 
possumus ” which is taken up by the Board of Trade. 

In this report we find that he says that the rule should not 
be modified except after most careful consideration and the 
clearest evidence that the relaxation is necessary to prevent un- 
due hampering of the industry, and that no appreciable increase 
of risk will result to the public. He further says that it has 
been arranged to make some lengths of cable insulated to 
different thicknesses, in order that he may have the oppor- 
tunity of thoroughly testing their behaviour under high 
alternating pressures, and that these tests are likely to give 
valuable information. With regard to the hampering of the 


industry, we have the evidence of the contractors actually 


engaged in the work of fixing overhead lines, the evidence 
of the actual costs of the several types of cable made for the 
tests, and the opinion of the Electrical Section of the London 
Chamber of Commerce (expressed in a resolution passed after 
discussion of the whole question) that the continuance of 
the regulation would be seriously detrimental to the interests 
of the electrical trade. On the question of risk, we have the 
evidence of the tests made by Major Cardew. Now it will 
be remembered that he proposed to make these tests, arranged 
with a manufacturing firm for cables to be made for this 
purpose, and expected to get very valuable information from 
the results ; and yet, after all these cables had satisfactorily 
passed his tests, the next communication from the Board. of 
Trade simply states that the tests having been made, they 


gsth of an inch only, did not break down under 4 pressure 


cannot sanction any reduction of thickness.. The reason for 
this peculiar decision is given in the letter replying tothe 
memorial forwarded by thôse firms who had been represented 
at the tests, and is as follows :—These tests were applied to 
perfectly new cables insulated with the best quality of India. 
rubber, and although the result showed that under such 
circumstances the cables could be safely handled, the 
tests cannot be accepted as a sufficient guarante 
of the safety of a similar thickness of this or other 
insulating materials after exposure for some years to wear and 
tear and atmospheric action. Now, if a test on new cables 
was to be considered as of no value, why did Major Cardew 
propose such a test, and arrange that cables should be made 
for the purpose ; and how is it that in his report he speaks 
of these tests as likely to give valuable results ? It almost 
looks as if he had again been surprised at the satisfactory 
results of the tests, and had therefore been obliged to shift 
his ground in his effort to hold an untenable position. The 
question, as we understand it, at the time the tests were 
made was this :—Can Messrs. Crompton use with safety a 


certain cable, a sample of which had been submitted to, but 


rejected by, the Board of Trade ? . Now, a cable of this class 
satisfied all the tests imposed by Major Cardew at Chelms- 
ford ; why, therefore, refuse to allow this cable to be used 
because possibly other cables which have not yet been tested 
would require a greater thickness of insulating material ? 


Surely such a procedure is as absurd as it would be to specify — 


that the steel or iron girders of a railway bridge should have 
the same sectional area as would be required if wooden beams 
were used. Then with regard to the newness of the cables, 
it is not usual-in other branches of engineering to insist that 
any apparatus should be tested after it has been in use for 
some years before allowing it to be used at all ; we find, 
instead, that the apperatus is tested with a greater strain 
than that to which it will be subjected in ordinary work; 
and this course is open to Major Cardew, as a clause may be 
inserted by him to the effect that every cable shall be sub 
jected, when immersed in water, to a pressure, say, 50 per 
cent. higher than that at which it is to be used. | 

_ The report next expounds the law of insulation resistanceof a 
cable (which, by the bye, is given inaccurately), in order to show 


‘the advantage gained in this respect by the use of a greater 


thickness of dielectric ; but this is evidently not the reason 
for specifying one-tenth of an inch, as Major Cardew after- 
wards says that 5 megohms per mile is as good as 5,000, 
provided that this resistance is uniform throughout, and that 
the material possesses certain other qualities named by him. 
Major Cardew then refers to the necessity of a high resist- 
ance to disruptive discharge, and states that the sparking 
distance in air of a pressure of 2,000 volts alternating 1 
th of an inch, and that he considers that the minimum 
thickness of good insulating material should exceed this 
sparking distance. At any rate he wants good evidence that 
a disruptive discharge is not possible with the thickness and 
material used. | 


On this point there is the evidence of cables which bave 


been in use in London and elsewhere, and have been succes 
fully worked with a pressure of 2,000 volts, although the 
thickness of dielectric has been less than ysth of an inch 
There is also the evidence of the tests made by Major 
Cardew, which showed that a cable, covered to a thickness d 
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of 2,000 volts. Of the former evidence Major Cardew may 
be in ignorance, but he can hardly plead such an excuse with 
| to his own tests, and yet they do not appear to carry 
any weight with them, or help him to come to a rational con- 
clusion. 

There is one more item in this report to which we think 
attention should be drawn, as it indicates pretty clearly the 
lines on. which Major Cardew is prepared to deal with 
questions such as the one now under discussion. He 
suggests that makers and users of cable shall try to dis- 
cover an insulation which shall be efficient and durable, but 


less expensive than the best quality of rubber necessarily — 


must be. Surely Major Cardew cannot be ignorant of the 
fact that this question has been receiving an enormous 
amount of attention for some years past, and that therefore 


his suggestion is rather behind the times. But whether this — 


is so or not, let us see what this suggestion means ; does it 
not say in effect something like this ? I, as technical adviser 
to the Board of Trade, have fixed on a tenth of an inch as 
the thickness of dielectric to be used; if your experience 
has shown you any insulating materials where this thickness 
is unnecessary, and which are too costly if used according to 
my specification, put them on one side, and look out for 
some material which is just bad enough to require the 
thickness I have fixed on, and cheap enough to allow of 
that thickness being used without the cost becoming pro- 
hibitory. 

With regard to the other question, viz., the use of sus- 
pending wires, we have nothing to add to our previous 
remarks in these pages ; the memorandum gives no fresh 
information on the subject, and we are therefore unable to 
enter further into the merits of the case. 


“RAPID TRANSIT” DISCUSSION AT 
NEW YORK. 


Mr. Frank J. SPRAGUE has recently made heroic efforts to 
produce some sensation with his rapid transit scheme for 
New York, and he has obtained the ear of the reporter of a 
newspaper called the Commercial Advertiser, the entire front 
page of which was recently filled with remarks in Mr. 
Sprague’s pompous, dogmatic style. The New York Electric 
Club, at its monthly dinner on the 27th of last month, took 
up the discussion of this problem, and from a report of this 
meeting we note a few interesting observations. _ 

Mr. McNamara, President of the Albany City Railway, 
expressed his opinion that rapid transit for all large cities 
would be found in underground railways, but that cities 
of less than 500,000 inhabitants must be content to have 
such rapid transit as may be afforded by means of surface 
roads. In. his opinion, all roads in the near future will be 
operated by means of power transmitted by electricity in 
some form. 


Mr. F. H. Monks, of the West End Street Railway of 
Boston, | | 


rie wrote : Having given this subject most careful con- 
sideration, I am constrained to believe that a four-track 


elevated road, allowing two tracks for express trains and two 


y for way service, built through the congested part of a 
city to the suburbs, would meet the needs of the city for 
Many years, 2 


Mr. F. 8S. Pearson, of Boston, expressed the belief that in 
New York a tunnel system and four tracks would meet the 
exigencies of the case, with electricity as a motive power. 

Mr. Sprague spoke, and gave a summary of the news- 
paper interview already referred to. He gave some statistics 


_ about the railway traffic in the Empire City, and the number 


of passengers carried by other railways, together with receipts 
and operating expenses. He advocated the underground 
railway with electric power, similar to the City and South 
London Railway; but, of course, with a much greater 
capacity. 

Mr. C. O. Mailloux discussed the rapid transit problem 
in Washington, where he is putting in a plant for 40 storage 
battery care. Congress forbids overhead conductors. 

Mr. Louis Sterne, the representative of Mr. J. Greathead, 
of London, spoke at considerable length on the railway, 
tramway, omnibus, and--cab—traffic-in London. After 
describing the construction of the tunnels of the City and 
South London line, he said that the Americans will not be 
slow in adopting the improvements thus developed in Great 


Britain, and which will make underground means of transit 


as safe and as healthful as the surface roads have been until 
now. Mr. Sterne remarked that the Hudson River tunnel is 
now being built on the Greathead systém, and that ‘they are 
advancing there at the rate of 10 feet a day. Recently they 
made 15 feet a day. | 
Mr. Charles Emery drew comparisons between steam loco- ‘ 
motive engines and triple expansion stationary steam engines, 
which are very economical ; the economy of these, however, 
disappears in the dynamos, conductors, and motors of electric 
railways. Unfortunately, he said, you have all to use steam 
engines as yet. We therefore consider that steam is a neces- 
sity of the case, but that on account of-the gases which 
accumulate in the tunnels, the electric motor has solved the 
difficulty of running through places where steam cannot go. 
Mr. Edward Weston contended that in the steam locomo- 
tive we have to deal with a very different problem from what 
we have to deal with in the electric motor. In the electric 
motor the efficiency does not decrease very perceptibly with 
a reasonable decrease in size of the motor. In the steam 
engine, on the other hand, it does decrease with a rea- 
sonable decrease in size. Small electric motors can be 
made of nearly the same efficiency as larger ones. Such 
being the case, small motors applied to the axles of the cars 
will yield vastly greater results, and better results than a 
single steam engine located at the head of the train. The 
tractive force in the case of a steam locomotive must all be 
put in the locomotive. We all know how many tons have 
to be put on a locomotive in order to get that tractive force, 
and how far that may be reduced, but how far the efficiency 
of the electric method may be made to exceed in general that 
of the steam system, will be better understood when that 
question is more thoroughly experimented on and studied 
than it has been so far. In considering the question of what 
is the best means of rapid transit for a city like New: York, 
we have a number of problems to deal with outside of the 
question of efficiency or economy. There must be conve- 
nience, quickness of stopping and starting, and everyone will 
concede that the lighter the parts that are to be moved, the 
quicker we can stop and the quicker we can start, the less is the 
wear and tear, and the less is the strain on our apparatus and 
generator. Consequently the electrical system should possess an 
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‘enormousadvantage over any steam system by reason of the very 
fact that, from the lighter weights we have to carry in proportion 
to the power developed, we could stop and start vastly quicker 
without injury to the machinery. In the electric motor we 
have -no reciprocating parts. The strains are all tangential, 
and that ought to aid greatly in running and maintenance. 
* The electric motor of to-day is not what the electric motor 
of a few years hence will be. With skill, ingenuity and care, 
there was no question in the speaker’s mind about the develop- 
ment of rapid transit in New York or any other city by means 
of electricity. Mr. Weston posed as a prophet, and made, in 
conclusion, some reference to the probability of obtaining 
effective pyromagnetic generators, and he pointed out that 
electric currents had already been successfully derived from 
the oxidation of carbon without the application of heat. 


SLOW-SPEED TRAMCAR MOTORS. 


Ow1nG to the rapid destruction of pinions of small diameter 
running at high velocities and under unfavourable conditions 
generally, it has become the practice, of late, in America to 
construct slow-speed motors. Thus, instead of running 
armatures at 1,000 or more revolutions per minute, they are 
made to give a normal speed of 400; this slower speed re- 
moves the necessity of countershafts and does away with one 
pair of toothed wheels. In order to obtain this result several 
makers have resorted to multipolar field magnets, and the 
extra weight of the motor is partially compensated for by 
the saving of one pinion and one spur wheel. A5 

We have on former occasions referred to the improve- 
ments in the direction of slow speed effected by the Edison 
and Thomson-Houston Companies, and their example is 
now followed by Westinghouse, Baxter and others. The 
new Westinghouse motor has four poles. The entire field 
magnet consists of two iron castings arranged in the form of 
a ring from the internal surface of which the pole pieces 
project. The armature is of the drum type, the core of which 
has deep slots containing the copper wire, and when finished 
the drum presents a smooth outer surface. The field castings 
are hinged, and can be readily swung back, thus giving easy 
access to the magnets and armature. The armature can also be 
readily taken out and lowered into the car pit, so that it is 
not necessary to remove the frame of the motor from the car 
truck when repairs to any one part is necessary. The ratio 
of the gear between the armature spindle and the car axle is 
3°3 to 1. The spur wheel and pinion are surrounded by a 
cast iron casing, which is partially filled with oil for the per- 
fect lubrication of the gear, thus increasing the life of the 
mechanism, and to some extent deadening the noise usually 
caused by high speed pinions. | 

The Baxter Electric Motor Company employs an 8-pole 
machine containing a Gramme armature revolving at 420 
revolutions per minute. In this case also the one pair of 
wheels is enclosed within a dust-tight box partially filled 
with oil. : 

It is astonishing that American electric traction engineers 
have only just found out the advantages of protected and 
self-lubricating gearing, which was advocated and used in 
‘England many years ago; Reckenzaun adopted it on his 
electric car in 1883, and has recommended it ever since. 


Post Office. 


To emphasise. our strictures upon : the 
management of State Departments, and 


exhibit the density of the official mind there comes the 


additional evidence furnished by the Postmaster-General’s 


action with regard to the Boy Messengers Company. The 


extent to which the company was justified in proceeding with 
its business requires much more careful consideration than it 
has yet received by the public, but it is unfortunately the fact 
that only when the initiative is taken by private enterprise, 
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does sleepy Officialism wake up at St. Martin’s le Grand 


It is always the same ; we are absolutely without knowledge 


_ of a single instance of Departmental reform from within, and 


are daily confronted with the fact that the only possible 
reforms—from without—have to be fought for inch by inch, 
in the face of the strongest opposition from the powers that 
rule. Who does not know that Mr. Rowland Hill ep. 
countered the greatest resistance from the Post Office 
employés before his reforms were adopted, or that when the 
electric telegraph was first brought to the notice of the 
Government, Officialism promptly dismissed its claims with 
the reply that a very good semaphore system existed in which 
they had all that they required. The State always has been 
and always will be a stumbling block in the way of industrial 
progress ; even as regards the penny post itself, two 
centuries ago we should probably have had this, but for the 
interference of the Government. As far back “as in the 


reign of Charles IJ., William Dockwray, an enterprising 


citizen of London, set up, at great expense, a penny post, 
which delivered letters and parcels six or eight times a day 
in the busy and crowded streets near the Exchange, and four 
times a day in the outskirts of the capital.” So Macaulay 
tells us, but he adds that “as soon as it became clear that 
the speculation would be lucrative, the Duke of York com- 
plained of it as an infraction of his monopoly, and the courts 
of law decided in his favour.” The action of the Government 
with reference to telephony is recent history, and none will 
deny that telephonic progress in this country has been 
hampered by officialism. Verily Mr. Raikes and M. Jules 
Roche may congratulate themselves on telephonic communica- 
tion having been established between London and Paris, but 
had it not been for the action of the State, on this and on 
the other side of the Channel, speaking between the English 
and French capitals: would have been an accomplished fact 
six years ago. This important truth seems to have escaped 
the attention of all the journals which indulged in such a 
lively fanfare, but truth it is all the same, and while the 
achievement at last is due to the Post Office, at the doors of 
the same department lies the prohibition, which by its policy 
was placed on private enterprise. Brees 


Mr. Ferranti possibly feels deeply 
grateful to the Chairman of the London 
Electric Supply Corporation. Mr. J. 8. Forbes has a mar- 
vellous gift of impressing shareholders with the apparent 
truth of his utterances, and his remarks at the recent 
meeting of the Company may be ranked amongst the best of 
his oratorical flights, but surely the investors whose money 
is locked up in this venture, are beginning to tire of the oft 
told tale that Mr. Ferranti is always finding out something 
new. It is almost time that we should definitely learn 
way the tide of fortune will turn with a scheme which Mr. 


In the Balance. 


4 


Forbes himself describes as of the nature of an experiment 


“ a very costly experiment if it should fail, and yee 
very successful one if it should succeed.” There are a 
wanting men who, quite impartial, have watched Mr. 
Ferrantis scheme from its inception, and who now more 
than ever believe that high tension will, before very long, 
resolve itself into a pressure not exceeeding 2,000 volts, 
we shall not feel the least surprise to learn that 

will shortly be working at 5,000 volts as a maximum. _~ 
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AN ATTACK UPON THE DISSOCIATION 
| THEORY OF ARRHENIUS. 


In 1888, some exceptions to Van't Hoff’s celebrated law for 
osmotic pressure in solutions, in cases when the pressure is 
ter than it theoretically should be, were explained by 
Arrhenius, on the assumption that the molecules of the 
dissolved salt have undergone dissociation. (Vide Zeit. 
Physik. Chem., Vol. i., p. 631.) ae | 

The hypothesis 9 svp by Clausius in the case of 
electrolytes, assumes that a partial dissociation of the salt 
into its ions takes place, and it was surmised that if it were 
only possible to ascertain to what extent this partial dissocia- 
tion takes place, it would still be possible to apply Van't 
Hoff’s law for calculating the osmotic pressure. 

‘In the paper to which we have referred, Arrhenius 
termed the molecules of an electrolyte, which he assumed to 
exist dissociated in solution, the active molecules, and the 
rest, which remain intact, the inactive molecules. He also 
termed the ratio between the number of active molecules, 
and the sum of the active and inactive molecules, the activity 
coefficient a (Lodge's dissociation ratio). This number is the 
ratio between the actual molecular conductivity of the solu- 
tion and the limiting value which it approaches with in- 
creasing dilution. 

When a is known, Van’t Hoff’s coefficient 7, which is the 
ratio between the osmotic pressure which a substance exercises 
and that which it would exercise if composed solely of inactive 
molecules, may readily be calculated. For i is equal to the 
sum of the inactive molecules and the number of ions, divided 
by the whole number of active and inactive molecules. 

Hence, if m is the number of inactive and » that of the 
active molecules, and Æ the number of ions into which each 
active molecule separates, then 


m+kn 
m+n 


i= 


or since a = -—"— , 
m+n 
then i = (4 — 1) a. 


The other method of calculating the value of à, consists in 
dividing the observed molecular reduction in the freezing 
point of water produced by the substance by the number 
185 : this method is given by Van’t Hoff. 

The values of 7 in the case of a large number of salts, cal- 
culated by both these methods, was prepared by Arrhenius, 
and it showed a general agreement between them. From 
this table of results he argued the truth of his theory upon 
which the calculation was based, that substances when dis- 
solved in water dissociate. He concluded that Van’t Hoff’s law 
holds for all substances, the exceptions being due to dis- 
sociation, and that dissociation of electrolytes always takcs 


place in solutions increasing in amount with the dilution, 


until in an infinitely dilute solution active molecules only 
occur. 

This theory has been objected to from time to time on 
account of the somewhat startling consequences which may 
be deduced from it—consequences which are well known to 
be of doubtful occurrence. In a recent number of the 
Berichte der deutschen  chemischen Gesellschaft (Vide 
Vol. xxiii., p. 3,019), J. Traub makes a direct attack 
upon the hypothesis that electrolytes dissociate when in 

solution. 

© chiet arguments or objections against the theory may, 
according to Traub, be summed up briefly as follows oe , 

It contradicts our ordinary conceptions of chemical 
affinity, since even the most stable compounds are assumed 
to late when dissolved in water. 

k ery often it is found convenient to explain certain. re- 
“Cons 1n solutions by the assumption of a so-called nascent 
condition ; but all such assumptions thus based become im- 
possible ‘under the new hypothesis of Arrhenius. 

Bi à _— to explain the fact that the ions which are 
Ë to exist in the free state in aqueous solutions cannot 
mx parer from one another by diffusion, Arrhenius 
7 es a punter assumption that the ions are endowed with 
ee . electricity of opposite sign, and are, consequently, 
| mg ent Upon one another that they cannot be separated 

ut the application of energy from the outside. But 


this is, however, to assume a dissociation when nonc really 

’ Again, according to Arrhenius’s theory, the colour of any 
particular iron should always be the same, whereas an atom 
of iron in the thiocyanate is red ; in Prussian blue it is blue; 
in ferrous sulphate itis green ; and in ferric chloride it is yellow. 

Traub rather looks upon the additive properties of dilute 
solutions, which Arrhenius regards as of so much importance in 
support of his theory as a weak point. For if the thesis 
were correct, all the properties of dilute solutions would be of — 
an additive nature, and, as is well known, this is by no means 
the case. The freezing-point reduction of a mixed solution is 
either equal to or less than the sum of those of its constituents, 
according as there is no action between the salts, or only the. 
formation of a double salt. On the dissociation hypothesis 
the former only would be the case. ~ : 

Further, the hypothesis flatly contradicts the “hydrate - 
theory,” ignoring the fact that from the properties of solutions 
the existence of hydrates has been predicted, which have 
subsequently been obtained in the free state. 

If we accept the reasoning of Arrhenius we should be com- 
pelled to assume that even in solutions of 10 per cent. to 15 
per cent. concentration, salts exist in.a dissociated condition, 
and that in a 65 per cent. solution of silver nitrate this salt 
is completely dissociated. | 

Arrhenius’s theory has received considerable support from 
W. Ostwald, thus in a paper about ten years ago, for which 
the Zeitschrift fiir Physikalische Chemie must be consulted 
(Vide Vol. ii., p. 36), he stated that the analogy which Van’t 
Hoff has drawn between a substance in the gaseous state 
and the same in solution, and the hypothesis that substances 
in dilute solution undergo dissociation into their ions, may 
be tested by the application of gaseous laws to the state of 
solution. And he calculated the law of dilution for binary 
electrolytes. | 

Again, in the Zeitschrift, Vol. ii., p. 270, we find another 
paper in which various considerations are advanced in sup- 
port of Arrhenius’s theory of the dissociation of electrolytes, 
and he makes a further application of the law of gaseous 
dissociation to electrolytes, but Traub in his recent paper says 
that the formula obtained by Ostwald, viz., 

m? 
(i—m)v~ © 
which shonld be applicable to all binary electrolytes only 
holds for organic acids of low conductivity. 

Although the formula may hold for some hundreds of 
acids, there are, it appears, an equally large number of com- 
pounds to which it is absolutely inapplicable. 

The application of the gaseous laws by Arrhenius to elec- 
trolytes leads to the conclusion that the dissociation is 
attended in some cases with a development of heat, a result 
which cannot be reconciled with the idea that energy is 

uired to separate the ions from one another. 

The phenomena of electrolytic conduction are opposed to 
the dissociation hypothesis. For since many indifferent organic 
compounds have a molecular conductivity which, like that of 
the acids, decreases with the concentration, it would be neces- 
sary to assume for these also an electrolytic dissociation, which, 
however, is impossible. In the same way, all the results for 
the osmotic pressure, and lowering of the freezing point of 
organic compounds, would have to be taken as indicating 
that these also undergo electrolytic dissociation. 

Traub also raises objections to Arrhenius’s method of cal- 
culating the value of i from the conductivity (see above). 
The values of a are calculated for solutions containing one 

ramme of the substance dissolved in one litre of water. 
The fusing point determinations, on the other hand, apply 
to normal or half normal solutions. The error therefore in 
the series of numbers for the latter must be at least 20 per 
cent. The value a = 0 is assumed for non-electrolytes but 
Traub argues that there is no reason why the law of 
Kohlrausch, namely 


. should be applied to non-electrolytes at all. 


Arrhenius’s theory has attracted a great deal of attention, 
and already a good deal of work has been based upon it. 
We shall await with interest the answer that will be made to 
Traub’s trenchant attack, for the results of the controversy 
will be of considerable importance to our knowledge of elec- 
trolytes. | | 
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COMMERCIAL MEASUREMENT OF HIGH 
INSULATION WIRES.” 


By CARL HERING. 


ALTHOUGH the measurement of the insulation resistance of a 
_' wire 18 a comparatively simple matter, it is by no means as 
‘simple to find the most convenient disposition of the appa- 

ratus and connections in order to make many successive tests 
with rapidity and reliability as, for instance, in a wire factory, 
when the same apparatus must also be used for other tests of 
the wire, such as capacity, conductivity, and locating faults. 
Each of these tests is comparatively simple by itself, but the 
disposition of the apparatus and the connections are so very 
different that a change from one test to another requires an 
entire rearrangement of the apparatus ; and in the wilderness 
of wires at the testing table it requires time and a very clear 
head to avoid making a wrong connection, which would give 
false results or injure the apparatus. When many wires have 
to be tested, as in an insulated wire factory, the time lost in 
arranging and rearranging the connections for different tests 
becomes important. 

Some years ago the writer had occasion to design and put 
into operation a testing laboratory for a large insulated wire 
manufacturing company,t in which the object was to make all 
four of these measurements with as great facility and rapidity 
as possible, and with the least amount of duplication of appa- 
ratus and changes in the connections. The problem was 
rendered more difficult by the fact that the wire had ex- 
ceedingly high insulation, and therefore required very sensi- 
tive apparatus, itself highly insulated, and a high potential 
battery, a shock from. which was so violent that it would be 
exceedingly unpleasant, if not dangerous, to the operator, 
therefore necessitating care that the operator would not have 
to touch the circuit itself. Besides these principal require- 
ments there were others of more or less importance which were 
desired, such as facility in calibrating the galvanometer for 
the insulation and capacity tests, protecting the galvanometer 
from an accidental injuriously large current, bringing the 
deflection always in the same direction, dampening the oscil- 
lation, protecting the assistant from a shock at the cable 
when disconnecting the leads after the test, &c. With so 
many conditions and limitations, the problem was not a 
simple one. After trying numerous combinations for the 
connections, the system described below was found to meet 
all the requirements, and was the one finally adopted. 

The four tests to he made are as follows : Insulation re- 
sistance and the accompanying calibration of the galvano- 
meter (usually termed “ finding the constant ”) ; capacity and 
the accompanying calibration : locating faults in a reel ; and 
lastly, measuring the conductivity of the copper wire used. 
The simple diagrammatic connections in each one of these 
four measurements are shown in figs. 1, 2, 3 and 4. For the 
insulation measurement, fig. 1, the battery, galvanometer, 


CABLE 
| 
| 
INSULATION 
Fic. 1. 


known resistance, R (100,000 ohms), and cable are connected 
in series ; by short circuiting the cable leads, b, the galvano- 
meter is calibrated ; then by unplugging the cable leads, b, 
and short circuiting the resistance, R, the cable insulation is 
measured. The connections for the capacity measurement, 
fig. 2, are quite similar, substituting the condenser at a for 
the resistance and introducing a discharging wire, and the 
necessary discharge key. The connections for locating faults, 
fig. 3, are totally different ; the two ends of the copper cable 


7 


* Electrical World, New York. 
+ Cobb Vulcanite Wire Company, Wilmington, Del. 


are connected to the two ends of a Wheatstone bridge win 
w 8, thus forming with this bridge wire the four arms of 

simple Wheatstone bridge, of which the fault in the cable 
that is, the internal contact between the copper and the lead 


“coating (or water bath)—forms one of the terminals of the 


bridge to which the battery is attached as shown. The detail 
of this test will be further discussed below. The connections 
for the conductivity test, fig. 4, are those of a simple Wheat. 
stone bridge, including a known standard resistance, R, 


CABLE 
b 
a L : | 
CAPACITY 
. Fie. 2. 


The combination of all these connections for all four tests, 
and including all the accessory apparatus, is shown in fig. 5, 
In this all the connections at the testing table are perma- 
nent ; not a single connection need be changed in going from 
one test to another, all changes being made solely by means 
of the plugs on the resistance box. Furthermore, no piece 
of apparatus is duplicated. In one case only it was pre- 
ferable to disconnect two long leads when not in use, merely 
to eliminate a small error which would otherwise be intro- 
duced, owing to the inductive capacity of these leads, to the 
slight leakage through them, or to their possible contact with 
the floor or walls at their distant ends. This arrangement 


| 
B 
| 
LOCATING FAULTS 
Fire. 3. 


CARE 


of parts requires, therefore, merely the plugging or w- 
plugging of two out of the four infinity plugs on the resist- 
ance box to change over from one test to another. With 
such simple changes the possibility of making a mistake in 
the connections is practically eliminated. _ | 
The name of each piece of apparatus is given on the dis 
gram, and therefore needs no further mention. A deta 
description of some of the apparatus which was 
constructed for this purpose—namely, the battery and_the 
metre bridge—will follow the description of the tests. Four 
very well insulated leads, numbered I., II., III., and IV.,m 
tig. 5 were laid from the testing table to the cable room, 


CONDUCTIVITY 
Fra. 4, 


about 100 feet distant ; there was also a speaking tube for 
giving signals and communicating. For insulation æ 
capacity tests, leads III. and IV., which are not in use, 
disconnected from their terminals,c and b, at the box, 
as a precaution, because their insulation me der 
their capacity might introduce very slight errors, am the 
free ends in the cable room might come in con ft 
ground. Except for these reasons, they might be lett per 
manently connected. 
Insulation Test—TVo get the constant of the poe 
meter, plug up 2 and a, thus cutting out the 


| | 

| 

| 

| 
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cer, and unplug all the others. Use 10 cells by turn- 

com the battery switch. Depress and lock and trigger key, 
which in this test is a mere battery key, and which merely 
closes the circuit. The galvanometer key merely shunts the 
Jvanometer, thereby pes x it at zero when not in use, 
ting it from an accidentally large current, and enabling 

one, by proper manipulation, to “catch” the deflection 
and bring the needle to rest more quickly. ‘The reversing 
key is set at the beginning of each test, so that the deflection 
is always in the same direction. The constant is thus ob- 
tained with 10 cells, 100,000 ohms, and the lowest resistance 
shunt. To measure the cable insulation, unplug 0, switch 


over to 200 cells, and then proceed as before. Note the. 


‘ne when the ‘trigger key is depressed in order that the 
por a may be tale at the end of one minute or any other 


10 CELLS 


— 200 CELLS+ 


Shunt; &, Galvanometer; a, K, Galvanometer Key; 1, x, Trigger Key; 
c, Condenser; m, Metre Bridge; i, Inside end of reel. 


Fic. 5.—ConNNECTIONS FOR CALIBRATION, INSULATION, CAPACITY, 
LocaTina Fauzrs, ConDUCcTIVITY. 


desired and fixed time. Owing to the ibility that the 
cable may be a bad one, it is best to try it with 10 cells first, 
and with the lowest resistance shunt, leaving the 100,000 
ohms in circuit : if it is good, there will be no appreciable 


deflection, but if bad, there will be a deflection which, how- 


ever, can never exceed that obtained in taking the constant, 
and the nearer the deflection is to the latter, the nearer the 
fault is to a dead cross. By proceeding thus, the “eyo 
meter and battery are protected from injury should the cable 
be bad ; furthermore, the extent of the fault is also given 
thereby. If it is a good cable, proceed to cut out the shunts 
and to plug up the 100,000 ohms, provided it is of sufficient 
Pa par to affect the total resistance. This takes but a 
ew seconds, s0 that by the time the minute is over the gal- 
vanometer deflection is steady, and can be read. When 
ugh, release the galvanometer key, “catching” the de- 

: lon at zero to stop the oscillations and release the trigger 
al which will disconnect the battery and discharge the 
©, 80 as to prevent the assistant in the cable room from 
ving @ shock on disconnecting the cable, which would 

à very violent one from a 400 volt battery, as in this case. 
of D “on be taken to connéct lead No. iL to the outside 
tive e cable, or to the tank, as that lead represents the posi- 
id Ble, which, in cable testing, should always be the 
Pole, Care should ‘also be taken’ not to touch the 


toget a good deflection—in thiscase 10 cel 


metal parts of the trigger key, as a violent shock will be 


obtained if the operator is grounded, as is generally the 
ease. 

It will be noticed that the galvanometer, its accessories 
and its key (which is the only one touched during the read- 
ing of the deflection), are all on the ground side of the cir- 
cuit, so that there will be no tendency to leakage through 
them or the operator. If they were on the other side of the 
circuit, the leakage through them, with such a high tension 
battery (400 = and such high insulation cables (up to 
100,000 megohms), may become greater than that through 
the cable. Great difficulty was experienced at first-‘on this 
account, but it was ng eut d overcome by the above 
arrangement. It requires, however, that the battery be well 
insulated from the ground, which was very simple in this 
case, as it was placed on hard rubber “stilts.” Another 
method is to suspend the whole battery shelf from the ceiling 


* by means of oily cords. 


It will be noticed that in this m of connections the 
galvanometer key protects the galvanometer from the first 


charge which the cable receives, and which would otherwise 


set the needle into very violent oscillations, requiring more 
than the limited time of one minute to come to rest. When 
a “German” scale is used, which has the zero at one end 


_ instead of in the middle, as in the “ English ” scales, it will | 


facilitate the subtractions to have the deflections read up the 
scale instead of down, The galvanometer zero should for the 
same reason be set (by moving the scale) so as to correspond 
to a simple number, like 10 or 20. BES 
Assuming that the insulation is measured with no shunt 
and full battery, and that the constant is measured as above 
described, and with the +,'55th shunt, then the constant (viz., 
the deflection per megohm with no shunt and full battery) 
will be equal to the deflection x 1,000 x battery ratio (in 
this case 20) + 10. is constant, divided by the deflec- 
tion obtained with the cable, will give the insulation in meg- 
ohms. This latter, multiplied by the length of reel in feet, 
divided by 5,280, will give the insulation in megohms per 
mile ; or if the mileage of the cable is known, multiply the 
insulation of the reel by its mileage to get the insulation in 


megohms per mile. 


apacity. Test.—To get the constant, unplug the con- 


denser at a, insert the plug at 5, to cut out the cable, and 


plug up the 100,000 ohms. Use the proper number of cells 
nd commutate 
the receiving key, as the current will be in the reverse direc- 
tion from what it was for the insulation test. Depress the 
trigger key, which will charge the condenser, and, after 
allowing time for this charge, depress the galvanometer key, 
and when ready to read the deflection release the trigger key. 
To measure the capacity of the cable, unplug it at b, plug up 
the condenser at a, and proceed as before, using a different 
shunt if necessary. If there is a possibility that the cable 
is a bad one, it is best to proceed cautiously by unplugging 
the 100,000 ohms before closing the circuit. If in a few 
seconds after closing the circuit at the trigger key there 
is no appreciable deflection in the galvanometer on de- 
pressing the galvanometer key, then the cable is not bad, 
and the 100,000 ohms resistance may be plugged up while 
waiting for the cable to take up its full charge. ere is 
no practical way of “catching” the oscillations after the 
deflection has been read, and it is therefore advisable to let 
this test follow that of the insulation, instead of preceding 
it, 80 as to give the needle time to come to rest while the 
assistant connects on to another cable. The galvano- 
meter key being, when closed, a short circuit for the galva- 
nometer, will tend to act to.a slight extent to dampen the 


oscillations. 


It will be noticed that the galvanometer key takes an im- 
— in this test, as it prevents the charge from 
eflecting the needle, and therefore + the needle at rest, 
ready for the discharge deflection. The trigger key, as 
usual in such tests, prevents any loss of time taking place 
between the time the bat is taken off and the dis- 
c . It is desirable in this test to have a condenser 
divided into tenths of a microfarad, and to unplug for the 
constant such a capacity that by merely changing the shunt 
the deflection for the cable will be about the same as for 
thé constant, thus enabling the same battery to be used for 
both. To do this it must be known, of course, about what 


the capacity of the cable is before taking the constant. This 
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may be done by measuring the cable first and taking the con- 
stant | 

If the constant was taken for the one-tenth of a micro- 
farad, then the capacity of the cable in microfarads (if 


measured with the same battery) will be equal to the cable 


deflection divided by the constant per à ied by ‘1 micro- 
farad, and corrected for the shunt if a different one has been 
used. Or, for convenience in calculation, the reciprocal of 
the constant may be calculated once for all, and then used as 
a multiplier instead of a divisor. To reduce thistothe capa- 
city in microfarade 7 mile, multiply the capacity thus 
obtained by 5,280, and divide by the length of the reel in 
feet ; or, if the mileage of the cable is known, divide the 
capacity by this mileage. If a different battery is used for 
the constant and for the cable the necessary correction must 
of course be made ; but it is very desirable to use the same 
battery as described above, so as to avoid having to make 
this correction. 


Locating Faults—On the testing table all the changes 


necessary are to unplug a and ?, plug up all the resistances 
and connect the leads IIT. and IV. to ¢ and 4, respectively, 
just as the condenser is connected ; the condenser may be 
left in if desired, but there must not be any plugs in it, and 
it must not be grounded. In the cable room the two ends of 
the reel are connected to the ends of the metre bridge wire, 
as shown in fig. 5. These connections should preferably be 
made directly, and not by means of leads, even short ones, 
unless the joints are quite perfect. The fine wire leads I. 
IT., IIL., IV. are connected to the cable and bridge as shown : 
their resistance and that of their joints are of no import- 
ance. Care should be taken to have the positive pole to 
ground, as shown, by using lead No. IV. as a ground wire ; 
otherwise a fault may be sealed up while it is being located. 
The whole will constitute a Wheatstone bridge, of which the 
fanlt to be located is the fourth contact, the four leads being 
merely the connections to battery and galvanometer in the 
testing room. Depress the trigger key first, and then the 
galvanometer key ; and if there is a deflection, the sliding 
contact on the bridge must be moved to the right or left 
until no deflection is obtained. From the reading on the 
metre bridge and the length of the cable, the position of the 


. fault is then readily determined. There must, of course, be 


some means of communication between the operator and his 
assistant. | 


Among the details of the test besides those above men- 


_ tioned are the following : For a low resistance or dead fault, 


use a low resistance battery capable of giving somewhat 
more current than the usual batteries for insulation tests. 
The trigger key should be depressed only long enough to take 
u reading of the galvanometer, otherwise the battery may 
hecome discharged or polarised, as the external resistance is 
quite low. The reversiug key may, for convenience, be set 
so that deflection on the increasing side means that the 
bridge contact should be moved so as to increase the reading, 
and vice versa. The bridge should, for convenience, be gra- 
duated to 1,000 parts; the one used was one metre long, 
divided into millimetres. The resistance of this bridge wire 


should be about equal to that of the average cable to be 


tested, in order to give the best results. The sliding contact 
on the bridge was so designed that the contact had to be lifted 
before it could be moved along ; this was done so as to avoid 
scraping or flattening the wire when using the bridge. This 
contact was furthermore constructed, so that on lifting the 
sliding contact the circuit was first broken at another point, 


_in order that the spark (which may become quite great) does 
_hot occur on the resistance wire, and therefore the latter 


is not injured by it. For convenience in calculating the 
result, the outside end of the reel is connected to the zero 
end of this wire, and the inside end to the 1,000 end; the 
figure obtained will then give, directly, the length of cable 
which must be unreeled in order to get to the fault. This 
length will evidently be equal to the length of the cable 
multiplied by the reading of the bridge in millimetres and 
divided by 1,000, because, being a bridge, the distances from 
the fault to the two ends will be proportional to the distances 
from the sliding contact to the two ends of the bridge. 
Faults have been located ina number of instances in a No. 4 
wire to within a few feet of their true value, the whole length 
of cable being almost half a mile. This method, therefore, 
admits of getting bay good results. The only difficulty ex- 
perienced was when the fault had a high resistance, in which 


_well insulated ; the battery in that case need not be of 


. 


case the cable should be connected to the negative pole g a 
dynamo or battery the positive pole of which is connected 


the outside ; and it should remain so connected mnfil 
fault has become one of low resistance, after- which it cap hp 


located. A faulty cable being the exception, this adds ye 
little. to the work. For high resistance faults it ma gr 
better results to exchange the battery leads with the vano- 
meter leads, but in that case it is very important that & 
battery should not be grounded, and that it should he very 


voltage than for a low resistance fault, because-the main 
current does not have to pass through the fault itself, 
Conductivity Test—The connections and the bridge fa 
this test are precisely the same as those for locating f 
only that the cable is connected in series with a know 
standard resistance, R (fig. 4), and the junction of -the tm 
takes the place of the fault, and is therefore connected to the 
end of lead No. IV. This standard resistance. had, better he 
of copper, so that no temperature correction is required, 
Furthermore, its resistance ought to be about that of the 
average cable to be measured, in order to give the best con 


- ditions for making the test. Jf an appreciable current à 


used, the standard resistance should not be made of too fing 


- wire; for the best conditions its size should not differ to 


much from that of the cable. The measurement is mad 
just like the preceding, and the reading of the bridge gives 
the ratio between the standard resistance and the cable, and 


(Manc 27, 199i 


482858 408 


= 


therefore gives its actual resistance, from which, together — 


with its size, the conductivity may be calculated. 

Special Apparatus.—Besides the bridge already described 
above, the only special apparatus used in this laboratory was 
the battery. This consisted of 200 Planté pos 


. and therefore gave about 400 volts. The cells themselves 


were made of glass tubes or phials placed in 20 rows of 10 
cells each. The ends of each of these rows were connectal 
to the well-known Planté form of cylindrical commutater, 
which by a single half turn enables the cells to be connected 
either all in series or 10 in series and 20 in multiple am, 


The plates themselves consisted of a lead wire bent into the 


form of an inverted (J, and having one arm in each of two 


adjacent tubes. They may be kept insulated from each other | 


in the tubes by packing the cell with coarse well-washel 
sand. The cells are charged by turning the commutators 
that they are coupled 10 in series and 20 in multiple are, and 
then connecting them the day before with about 20 or 2 
Leclanché cells. When power can be obtained, it is prefer 
able to use a small shunt-wound motor, such as may be found 
in the market, and run it as a dynamo. The resistance 
such a battery is very low, and may be neglected. It is m- 
portant, however, for this reason, that care should be taken 


not to touch the circuit when the cells are all in series, a. 


the shock obtained is very violent. It is also necessary Lo 
guard against any accidental short-circuiting of the battery, 
as this discharges it. The battery may be placed next. lo 
the operator, as it occupies but a small space (2 square pa 
It was insulated by placing it on four “stilts” of Da 
rubber rods 3 or 4 inches long. When the battery 38 1 
good condition, the electromotive foree of t 
may be taken as exactly 20 times that of the 20 aye 
multiple, and therefore the battery ratio need not be det 


_ mined by a test. 


The galvanometer was adjusted in sensitiveness #0 as 
give a full deflection for the calibration with the 100, 
ohms and 10 cells. The average resistances to be meas ul 
were between 20,000 and 30,000 megohms, though im me 
case a resistance of 108,000 megohms was measured. ss 
deflections were read with a telescope and scale, as this 
found preferable in may cases to the spot of se 
The galvanometer was at a distance of about 6 feet from 
scale, which is double the usual distance. It was Pata 
double coil Thomson type, made by Carpentier, 10 of the 
To avoid being affected by the continual trembling 
ground, it was placed on a very heavy slab of marble 
thick, suspended on three wires fastened to à Pi 
overcame completely the vibrations, but 16 18 im por tan 
to touch the galvanometer itself, as it will oscillate 28 a 
for hours when touched. A little wad of soft paper oF 
placed between the slab and the pier, so as [0 yp bring 
without vibration, will tend 
the slab to rest more quickly. 

It was found that With high voltages and such 


he 200. cells 
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ate galvanometer, there was what appeared to be a sort 
ee cereing of the needle and its mica damper, the 


effect of which was to causc the needle to make very erratic 


and violent movements, rendering the instrument utterly 
nseless. This took place even when connected to only one 
le of the battery. After futile attempts to overcome this, 
it was finally accomplished very satisfactorily, by connecting 
the galvanometer circuit to the frame of the galvanometer 
itself, This, however, required the galvanometer to be insu- 
lated, which was done by placing it on “stilts,” like some 
of the other instruments. After all these precautions were 
taken, the results were very satisfactory in every way. 
Although the insulation test described above is the one 
generally used, it should be remembered that, although it 


will answer in many cases, it does not by any means prove 


. that a lead-covered cable is good ; for suppose that there was 


noinsulation at all for a foot or two, and that by mere chance 
the copper did not touch the lead coating, the cable would 
test high, but it would be faulty in the worst way. To detect 
faults of such a nature, an influence machine or a Rhumkorff 
coil, giving a spark of, say, 1 inch, might be used. This 


would merely indicate whether there was a fault or not, but. 


would not measure its resistance. 


TELEPHONY IN AUSTRIA. 


[FROM OUR OWN CORRESPONDENT. | 


Unper this heading the Newe Freie Presse publishes some 
interesting data on the development and extension of tele- 
phony in Austria, which I communicate to you below. 

Since the first installations in 1881 this new mode of inter- 
course has been developed in a striking manner in Austria, as 
it appears from the following :—At the end of 1881 there 
were 154 stations for subscribers connected with the 
central station in Vienna, 37 of which were direct con- 
nections between two places of business. belonging to the 
same proprietor in Vienna and its vicinity. In the beginning 
of 1883 the total length of wire was 1,670°3 kilometres with 


.453 stations for subscribers along the central net and 76 


direct connections, and the first public speaking place was 
brought into use on April 18th, 1882, at the stock exchange 
in Vienna, and for 1884 there were given out 31,076 con- 
versation cards at 20 kreutzers. To these and to the instal- 
lations carried out at Linz and Bruenn by the Vienna Private 
Telegraph Company, there came in the course of 1883 and 
of the following years there were added the installations of 
the Consolidated Telephone Construction and Maintenance 
Company, Limited, at Prague, Trieste, Pilsen, Lemberg, 
Graz, Czernowitz, Reichenberg and Bielitz-Biala. The 
latest official data extend to the middle of 1889, and in 
this time the following new connections have been 


added Liesing, Berchtolsdorf, Kaltenleutgeben, Ravenstein, — 


Singerin-Nasswald, Reichenau, St. Pélten, Warnsdorf, Aussig, 
Anscha and Haindorf. 

According to the above statistical returns the number of 
urban nets reaches 28, of which 17 are worked by the State 
and 17 by private persons. The length of the wire has 
increased as follows : 1883, 4,221°4 kilometres ; 1884, 5,668°3 
kilometres ; 1885, 6,832°6 ; 1886, 8,862°13 kilometres ; 1887, 
11,377°91 kilometres ; 1888-89, 16,828°93, of which 2,085°63 


iene belong to the State, and 14,743°8 to private under- 


ers. 
<n seraged according to the lengths of wire Vienna takes 
wae [t has 8,593 kilometres as against 6,236 kilometres 
(887 ; Prague 1,529 as against 1,418; Triest 1,024 as 
against 917 ; Graz 997, as against 668; Bruenn 679, as 
against 914; Reichenberg 581, against 424 ; Czernowitz 304, 
red 250 ; Reichenau 233, against 75 ; Pilsen 225, against 
203 ; Neunkirchen 198 ; Bielitz-Biala 
Ny nz-Urfahr 176, against 169 ; Baden 147. 
K. sone of subscribers has increased greatly since 
LOS. n that year there were 1,242 subscribers ; 1884, 
1885, 2,519 ; 1886, 3,250 ; 1887, 3,868 ; 1888—89, 


oy The numbers for the following towns were : Vienna, 
rx À 1,191 in 1887; Prague, 610, against 582 ; 
34] agai ar De 435 ; Brünn, 392, against 311 ; Graz, 
318 3; Lemberg, 330, against 243 ; Reichenberg, 


Bla, 145, . 263; Linz-Urfahr, 186, against 169; Bielitz- 


against 144; Pilsen, 134, against 121; Ozerno- 


witz, 111, against 107; Warndorf, 37; Reichenau, 21,. 


against 19. | | 
The number of interviews, including telegrams sent ont 
telephonically and phonogramms, was in 1884, 1,883,393 : 
1885, 2,557,083 : 1886, 3,846,048 ; 1887, 4,918,816 : 1888 
—89, 6,035,579 ;. of which 5,892,983 were conversations. 
If arranged according to the externity of intercourse, the 
towns follow in 1888—89 as follows: Vienna, 1,446,267 : 
Prague, .1,275,264 : Trieste, 990,388 : Briinn, 423,382 : 
Reichenberg, 360,322 ; Linz-Urfahr, 346,853; Lemberg, 
331,631 : Graz, 268,058 ; Pilsen, 151,086 : Bielitz, 137,804 : 
Czernowitz, 76,348 ; Warnsdorf, 3,500. 
The public speaking-rooms are 41, of which 14 are in 


_ Vienna, Prague and Trieste 2 each, Reichenau 9 ; the only 


one at Briinn is closed. The fees on the lines Briinn, Wiener- 
Neustadt, Neunkirchen, Reichenau, vary from 20 kreutzers to 
1} florins. | 7 

As regards the internal use of this means of intercourse, 
the number of conversations per subscriber are as follows :— 


Communications. | a 1887. 
Trieste ... 2,088 | 2,050 — 2,450 
2,058 1,993 + 739 
Linz-Urfahr... 1,940 1,864 + 1,436 . 
Pilsen ... 1,242 1,127 + 701 
Reichenberg  … 1,161 | 1,133. + 9685 
1154 1077  |-— 1,399 
Bielitz-Biala …. ai . 969 950 + 965 
Vienna ... di = 915 888 | — 1,042 
Czernowitz FR 722 688. + 721 
Warnsdorf isa sé. 96 95 | — 


Very striking is the strong falling-off in Vienna, Brünn 
and Trieste as compared with 1887 ; and the iricrease in 
Prague, Linz, Lemberg and Reichenberg. The number of 
persons employed is 289, as against 252 in 1RR7—8%,. | 


RANKIN KENNEDY’S NEW ELECTRICAL 
DISTRIBUTION METHOD. à 
By RANKIN KENNEDY. 


(Continued from page 362.) 


II,— THE SUB-STATIONS. 


THIS new method is essentially a high pressure distribution 
system, with sub-stations supplying low pressure distribution 
to consumers. es | 

The systems of high pressure distribution by means of 
numerous small transformers, one on each consumer’s pre- 
mises, are now becoming things of the past; such systems 
were adopted only as a starting point for high pressure dis- 
tribution when consumers were few and far between ; those 
who advocate such systems at this date are on the same level 
as those who advocate simple low pressure distribution, they 
are either extremists strongly prejudiced against any innova- 
tions, or business men in such systems whose intcrests are 
rather to keep methods as they are. 

Anyone who has given the matter any serious thought 


must come to the conclusion that the present great diversity 


in the systems of supply in use, in one city even, cannot con- 
tinue if electric light end saga is to become popular. A 
system of supply universally applicable to all towns and 
cities alike must be evolved out of the present chaos of 
systems. | | | 
Recently expressed opinions by engineers who are generally 
considered competent would seem .to point to the fact that 
the combination of high pressure primary distribution, with 
low pressure service distribution, would meet every require- 
ment. To a limited extent this combination of distribution 
mains is in operation from the Deptford and also from the 
Chelsea generating stations ; the former using alternating 
currénts and transformers, the latter using continuous cur- 
rents, accumulators, and dynamotors. Both .of these distri- 
buting centres recognise the value and advantages of primary 
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high pressure distribution with sub-stations feeding into low 


sure service mains, = 
ep his new duplex pulsating system goes a step further on 
the read towards a universal system of distribution, in pro- 
viding a generating distributing centre at high pressure, 
capable of feeding into low pressure service mains through 
sub-stations of storage batteries, dynamotors and transformers, 
so that instead of requiring separate generating distribution 
centres for each different kind of pressure-reducing sub- 
station, they may all be supplied with the high pressure 
primary energy from one centre and from one plant. == 

On this new system the storage battery sub-station Is 
charged by the two ting unidirection currents super- 


on each other, the one at a maximum when the other — 


is at a minimum, so that the one compensates the rise and 
fall of the other. Suppose, as in diagram, fig. 1, the total 


“ie. 1. 


| 
Fia. 2. 


rise of pressure to be 1,140 volts as indicated by line a, and 
that the two curves cut at the line à, equivalent to a pres- 
sure of. 1,000 volts, storage batteries in series numbering 
450 could be charged effectively ; at no time would the 
E.M.F. fall below the counter E.M.F. of the batteries. 

A rectified alternating current alone is not sufficient for 
charging storage batteries, as shown in diagram (fig. 2), 
which illustrates one alternating current rectified. Here the 
E.M.F. rises to 1,140 and falls to zero, consequently during 
the whole time that the curves are below the line, say à, the 
batteries would be discharging back into the generators ; 
this png of back discharge is shown between dotted lines at 
2 and y. 

The conditions for successful working of dynamotors for 


reducing the pressure at sub-stations are precisely similar to - 


those for working storage batteries ; the E.M.Fs. must be 
superposed on each other in the high pressure primary arma- 
ture circuit, so that at no time shall the E M.F. fall below 
the counter E.M.F. of the primary winding on the armature 
of the dynamotor, hence this armature circuit is coupled in 
on this new method between the mains supply the pulsating 

le weeds posin k motors or d b 

y met roposing to work motors or dynamotors 
means of. one rectified alternating current, whether smth 
rectified or split up into its two component waves, labours 
under the very serious effects produced during the time the 
pulsating E.M.F. is below the counter E.M.F. of the primary 
or armature winding. Such proposals are, in fact, imprac- 
ticable on that account alone. It must be remembered that 
in an electromotor with constant field and constant s the 
counter E.M.F. is constant, the same as in a storage battery, 
while a rectified alternating current, no matter how rectified 
or how it may be manipulated by commutators splitting it 
up or recombining it, always pulsates at least 50 per cent.+ 

m these considerations, the author found it -necessary to 
use two alternating currents in quadrature, rectified, the one 
to compensate the other in rising and falling, so as to obtain 
a steady E.M.F. not less at any moment than the counter 
E.M.F. of batteries or motors in circuit. 

It is comparatively an easy matter to excite steady mag- 
netism in a field magnet, even altheugh the pulsations in the 
exciting current are great ; but it is quitea different problem 
to maintain constant E.M.F. in opposition to another con- 
stant E.M.F., to prevent back current or back discharge. 
This Ego is solved on this new method by the two 
E.M.F's. in quadrature. 

At sub-stations employing storage batteries or dynamotors 
as reducing plants, attendants are necessary. This is no 
drawback: where sub-stations are im nt and large, but in 
every system of distribution it will be found very expedient 


| 


to use sub-stations without attendants ; this is wher the 
transformer supplying low pressure alternating current come 
in, and a very important field of operation it has before it jy 
that capacity. 

On this new method these smaller sub-stations are oper, 
by the two pulsating currents magnetising oppositaly and 
thus acting as one alternating current. 

The construction of these transformers does not differ from 
the ordinary alternating current transformer, only it hag two 
primary windings, one for each pulsating current, . 


(To be continued.) 


“A TALE OF WOE.” 


By H. FRANKLIN WATTS. 


In view of the great progress of electrical invention, and the 
high value attached to American enterprise and genius it 
is with great satisfaction that the writer asks the indulgence 
of the readers of the Electrical World, while he directs their 
attention to what may be called the “ weakest link” in the 
various light, power and railway systems now in extensive 
operation throughout the country. The writer's idea was s0 
fully embodied in a conversation that recently took place 
between himself and a prominent business man, that it is 
believed to be worth reporting here in brief. The gentleman 
in question owned the controlling interest in at least two 
electric light plants, and was a firm believer in the high 
degree of perfection that electrical machinery had attained, 
and its consequent ability to overcome all obstacles. He had 
not, probably, read the Electrical World as diligently as he 
ought, and hence was excusable for his lack of knowledge 
regarding the operation of the iniquitous dynamo. | 
On the occasion referred to he had entered the station and 


engaged the writer. in conversation, which shortly drifted os 


follows : “That’s the reason these things cost so much, I 
s’pose—they’ve got so much copper in them. Whereis all — 
this copper? I don’t see any.” Upon being informed that 
the copper was covered up or “ insulated,” he asked further: 
“ What is it covered up for—afraid some one will see it?” 
I endeavoured to explain to him that the “ insulation 
upon the wire was n to prevent contact between the 
different wires, which would cause “ short circuits ” and bara 
out the armature, but he interrupted me. “ Do you mean 
tell me that that little thin film of cloth or thread stuck on 
to that wire is all that prevents that armature from 2 
up? That armature there is worth $600.” When It 
him that in a modified form such was the case, his astonish- 
ment and anger knew no bounds. “If I had known that, 
he exclaimed, “I would have put in the Edison system. ; 
When informed that the Edison and all other systems were 
the same in this respect, his disappointment was intense. 
“To think,” he said, “that the expense of all this 
—dynamos, engines, boilers, wire, poles and fixt 
depend upon a little piece of rag or tape that I could scrape 
off with a penknife. It’s the most disgusting thing [ " 
heard of. I don’t believe Mr. G. or Mr. H.-knows this. 
am going to tell them about it. I thought that money. = 
into a railroad hung upon a slim thread ; the flange only rx 
to jump 2 inches over a steel rail to send the train ne 
bank into the ditch and cost the company $100,000; We 
this electric business is worse than that, for the stuff pt 
to jump th of an inch, or less, through M of 
to moe. d out the whole thing, and there are ons 10V Shab 
in it. I thought you electricians had better sense than ü 
I thought you had some science, and that your 
were reliable; but this cotton-string business 18 ot” 
absurd, unscientific and senseless thing ever dress 
Without continuing this “ tale of woe,” does it a 
that there is a great deal of truth in the statements q re 
and that the great electric enterprises are indeed hang 
a “slim thread?” The single 
uiring rewinding in the Uni es In 
oad be most if the grim facts 
public. In alternating machines, for example, the and 8 
off from the armature is very great, and results mit Le 
slow process of carbonising the cotton insulation Hp” 
wire and rendering it a conductor of electricity. 
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Then, again, the crowding together of the wires in the 


ueeze the test possible number of turns into a 
, with Cotton only intervening, is indeed “ un- 
scientific,” to say the least. Aside from all this, to put 500 
volts into a railroad motor, one side of which is grounded, 
and to allow water to splash upon the coils covered only with 
cotton, is taking too many chances. Yet just such chances 
are continually being taken by the various light and power 
companies, and then they wonder why grounds and burn- 
py foo dynamos are more electrical than mechanical. 
This is ially true of alternating machines in which the 
field is of great power and the induction is in consequence 
very great. The fact does not appear to be recognised that it 
i the armature coils of a dynamo that absorb power. These 
coils in the alternating machines are laid upon a perfectly 
smooth and slippery core, being held in place by the band 
wires, and yet these coils absorb, perhaps, the full power of a 
large engine. If a first-class short circuit occurs, these coils 
will often stop instantly, while the core, being keyed to the 
shaft, still rotates until, getting wedged in the poles, the belt 
is thrown off. Is this method of constructing armatures and 
insulating them scientific or unscientific ? 

What is required is an insulating material capable of 
uniting with the coils, or rather adhering to the coils and 
also the iron core of the armature, holding each individual 
convolution of wire in place with the rigidity of iron. This 
material should, of course, be quite hard—not too brittle— 
and heat resisting, and should be capable of allowing the 
conductors that it encloses to become red-hot and still con- 
tinue to operate. Mr. Ferranti, in London, is using a com- 
pound of glass and sulphur, and pours it hot upon the coils, 
which are otherwise insulated with porcelain or mica. This 
insulation is, in fact, the secret of his ability to employ and 
maintain a pressure of 10,000 volts. 

Let a little of the American genius. now devoted to the 
conduit railway system be turned in the direction the writer 
has now pointed out, and one of the greatest electrical 
achievements of the age will be accomplished. A ground or 
a burn-out would thus be not only “ unlikely to occur,” but 
absolutely impossible so far as the machine itself is concerned. 

We want this new insulating compound to use upon the 
motors and generators of New York’s underground electric 
railway. Every motor and generator should have its arma- 
ture and field coils embedded in it. Then, and then only, 
will the electric motor be able to compete with the steam 
locomotive in point of reliability on local and ex-territorial 
lines where the limit of speed now attained by the present 
locomotive has been outgrown. 


GAS AND ELECTRIC LIGHTING. 


Yearly of the Continental Cas 
me interesting particulars are given regarding the 
employment of gas engines in large dlectric light installa- 
tions, The report states that the company is continually 
endeavouring to increase the consumption of gas, not only 
or heating and power purposes, but also in decreasing the 
cost of installation. The construction of larger gas engines 
those generally used has been already successfully com- 
pren and during last year Zwilling gas engines of 140 
— horse-power were built on the Otto principle. When 
central electrical light station of the company in Dessaw 
hw in 1886, the largest gas motor in use was of 60 
“i but in 1889 the first gas engine of 100 H.P. with four 
oa Was constructed. Experience up to the present 
s : es the idea that the construction of gas engines is by 
ee confined to small motors, but that their use is con- 
Y in the direction of engines of greater powers, since 
on umption of gas per horse-power diminishes as the 
“The are made of larger powers. 
trie Pt ya ion 18 important for the production of the elec- 
à ada e centres. As one instance of this, the com- 
Pow ~ the fact that with the excellent results obtained 
twilling accumulators—an efficiency of 78°9 per cent.—one 
batter: om engine of 140 H.P. can, with dynamo and 
8, keep 4,000 glow lamps alight simultaneously, these 
8 to about 5,000 16-C.P. lamps installed. Thus, 


three motors of this power in a central station can supply 
12,000 lamps or, say, 15,000 put up. ‘This number of 
lamps will at present suffice for all small and medium sized 
towns, and even for large cities where the first installation 
does not exceed -15,000 a A It is fair to assume that 
even gas engines of 140 H.P. will not long remain the 
largest, as others of higher powers will probably be con- 
structed. | ps | 

The uniting of such electric stations with neighbouring 
gas works not only reduces the administrative expenses, but 
it has also the great advantage that the works can be erected 
in the centre of the town, owing to the abolition of the 
smoke nuisance and danger of explosion ; it requires less 
ground surface and less water, and reduces the length and 
therefore the expenses of the electric light cables. - The con- 
sumption of gas in the company’s lighting district, has 
aati increased, notwithstanding the extension in the use 
of electrical the business holding, as in 
revious years, the first . competition of petro- 
hs has ve slightly less, and even the use of this illu- 


_ minant will, with large gasworks, be supplanted by the 


employment of regenerative lamps.—Ælektricitäts Zeitung. 


THE EFFECT OF PRESSURE UPON THE 
ELECTRICAL CONDUCTIVITY OF LIQUIDS. 


Ir is an elementary fact that — are far worse conductors 
of electricity than metals, and this is no doubt to be accounted 
for by the difference in their physical state. The conductivity 
of a metal is diminished when its temperature is raised, or in 
other words, it decreases as the liquid condition is de 
since every metal may be converted into the liquid form, if 
only it be subject to a sufficiented degree of heat. 3 
he law of this diminution is expressed by the formula, 
Kt = Ko (1 — at + bt?), 

where K; and K, are the conductivities at {° and 0° respectively, 
and a and b are constants, which are probably the same for 
all pure metals. : 

In the case of a solution of a metallic salt, acid, &c., the 
conducting power is very low indeed, compared say with that 
of silver, but it increases with the concentration, although 
the proportional increase is not direct. The influence of 
concentraton has been studied somewhat exhaustively. 

The influence of temperature upon the conductivity of 
liquids and fused conductors has also received considerable 


attention, so has the influence of light, especially in the case 


of selenium, but the effect of presswre upon the electrical 
conductivity of liquids has not come in for so much attention. 
An American physicist, C. Barns, has are been exam- 
ining the value of the electrical conductivity of liquids under 
the conditition of more or less on pressure. The 
results of his experiments are published in the American 
Journal of Science, series 3., vol. iv., pp. 219-222, where they 
may be consulted in detail. 
‘he paper is rather an abstruse one, and we give our 
readers the pith of his results with as little of the mathematics 


‘ as an abstract of such a paper can reasonably contain. 


One of the most interesting liquids which Barns 
under examination was mercury. Pressures of from ten 
to four hundred atmospheres were employed, and the mercury 
(an ordinary commercial sample) was subjected to these 


pressures isothermally. The value for the decrement — of — 


the specific electrical resistance, R, corresponding with the 
increment of pressure, à P, is found from =" : 


80 x 107 
Now if v represent the volume, then 
—*¥ 63x10 3P 
| v 
and hence 


This follows from the results of Grassi and others. Lure 
If 6 be the symbol of temperature, then the following 
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_approximate results apply, at ordinary pressures and tempera- 
tures, isopiestically, namely, | | 


oR = 800 x 10 “5 6 


R 
and igo x 10°88 
€ 
R 


when k’ refers to the electrical resistance considered in its 


thermal relations. 
The behaviour of zinc sulphate was also examined, the 
pressures applied being as before from ten to four hundred 


atmospheres, and Barns found that similar expressions to 
"those above apply, but with somewhat less accuracy. 


These results were expressed graphically, and the pressures 
in atmospheres or volume decrements per unit of volume, 
were found to be linear functions of the corresponding 


‘decrements or increments of electrical resistance per unit of 
resistarice. 


 Rectilinear curves were also obtained for thermal change of 


resistance a co-ordinated with volume decrement. 


In order to bring the compression /oci into coincidence 
with the thermal Joc’, the former must in each”case be rotated 
around the origin in a “ counter-clock-wire ” direction. 

The angle of rotation for zinc sulphate solution is much 


greater than it is for mercury. Hence follows the remark- - 


able result that, both in the case of the metal and of the 
electrolyte, the effect of the isothermal compression is a 
decrement of resistance nearly proportional to pressure, and 


by deduction, that the immediate electrical effect of a rise of 


= | = is a decrement of specific resistance. 


From this it seems that in this instance there is an inherent 


- similarity between the metallic and the electrolytic conduc- 


tion. | 

These results are extremely interesting, although the calcu- 
lations by means of which they have been deduced, do not 
possess much attraction to such minds as have no particular 
mathematical bias. It scems likely that this line of research 
may lead to some important deductions which will throw 
light upon the subject of electrical conductivity in general. 


ON CHANGE OF FORM-AFFECTING A 
‘MAGNETIC FIELD. 


By A. E. DOLBEAR. 


 Hiruerto the study of a magnetic field has been the study 


of the so-called lines of force radiating from the poles of 


magnets, either electro or permanent, and so far as magnetism 


has been utilised in the arts, the changes in this external 
field have been brought about by the movements of an arnia- 
ture, having for its function to determine the direction and 
Such is the case in the 
instruments used in the telegraph, the telephone, dynamos 
and motors. Sometimes conducting wires are so mounted 
in the field that their movement gives rise to electric 
currents, which signifies that the energy producing the 
tension in the field is absorbed in some measure by the moving 
wires, and is transformed into an electric current. In each 


of these cases, the magnet producing the field is stationary, 


that is, changes in the magnetic field produced by it, are due 
to motions external to the magnet itself and may be that of 
an armature, of moving wire, or of its own bodily change of 
position—a kind which is comparable with what is called ex- 
ternal motion, in thermo-dynamics, to distinguish from in- 
ternal motions or such as take place when the body changes its 
form. So far as I am aware, no study has been made of the effects 
of changing the form of a magnetic body on its field, or of the 
reaction upon itself, of its magnetic condition due to a peri- 
odic change of form. Of course, it has been known for a 


* Based on a paper read before the American Academy of Arts and 


. Sciences, and published in the New York Electrical Engincer. 


long time that the form of the magnetic field d 


the form of the magnet itself. For a straight bar ae 


this field is familiarly known by the arrangement of inp, 
filings forming curved lines from each pole re-entering thy 
opposite pole, as in fig. 1. When the’ iron is bent ing, 
U form or horse-shoe magnet, fig. 2, the field is} contracte] 


to little more than the space between the poles. Thesefoms 
of magnets have been permanent ones for the purpose for 
which the magnets were made. | 

In the case of an induction coil, whether of one forme 
another, the magnetic change produced by it, has been and 
is due to the electric change produced upon it: by an electric 
circuit provided with intermittent or alternating currents, - 


Within a few years attention has been called to the nature 


of the external field, as being a part of what is nov 
known as the magnetic circuit, which consist of these ms 
or closed circuits of lines of force, all originating in 
iron part of the circuit, and for conducting which, iron is by 
far the best. The poles of the magnet are simply the pars 
of the iron where the lines enter and leave, and they may be 
in any place. Usually they are at the ends of the iron, but 
not necessarily so. Whenever iron is placed in the magnetic 
field, these lines crowd into it, as it is so much betterom- 
ducting than the ether. When the iron is made intoai 
fig. 3, and then magnetised, there is no external ply a 
consequently, no external field, provided that the iron 
sufficient conducting cross section at every part. 

The following experiments have been tried, to determin 


Fics. 4 AND 5. 


what effects, if any, are produced upon a magnetic field by 


changing the form of a magnet. It was thought, at fini 
that if a helix was coiled into a circle, fig. 4, and a cm 
was present in it, a change in its form to that shown rer M 
would produce a corresponding change in the magnetic 
external to the coil, especially noticeable if a flexible irom 
was enclosed in the helix so as to condense the magnelie 
This was put to the test in the following manner :— ~ 
(L.) A coil, similar to the one described above, 
taining a solid ring of iron, about eight inches m diamete 
and an inch thick, had its coil put in circuit withsa 
ing galvanometer of low resistance, and at such ® 
from it that magnetic fields external to its cireuib rs tt 
act upon it. Another ceil, made-about a flexiblemm 
iron wire, was put in circuit with a battery 80% gl 
netise the ring strongly. Then, with one ring Pp 
the other, the flexible one was made suddenly to assumes 
elliptical form, fig. 6. Each such change in form we 
ellipse to another at right angles to it, gave a deflection 
the needle to the right or left, and uniformly for a Er 
phase of change. It was also observed that the pen" 
the deflection was reversed when the flexible ring we 
the other side up. pera 
(II.) The same flexible ring, used in the same mat 
without the current through it, gave substantially the § 
results. Of course the ring was permanently 
and the change might have been inferred. d 
(III.) As the same kind of motion, due to changt 


_ form, is taking place when a ring is vibrating at its Me 


monic rate, producing what we call sound vibrations, "ae 
thought probable that a magnetised ring, ee er 
wire about it, in connection with a telephone, W 
vibratory currents when it was struck ; and ‘ron oo 
to be true, for when the coil containing the heavy 


| 
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in circuit with a telephone in another room, the 


Les of the stroke and the pitch of the ring could plainly 
be heard. In the first case, the number of turns of wire 
was small, perhaps fifty or thereabouts. I, therefore, had 
two larger rings made, each about one foot in diameter and 
half an inch thick. 

_(T¥.) One of these was wound with six or seven hundred 
turns.of No. 32 wire. Before it was magnetised it was con- 
nected with the ay eR and tested for. its magnetic condi- 
tion by striking. The ring could: plainly be ‘heard, which 
it had soie degree of magnetism. 

(V.) Then, about two hundred turns of coarse wire was 
wound upon it and a strong current sent through it to 
magnetise it. After this magnetising coil had been removed, 
the ring was again tested asin LV. The sound was very 
much louder. Indeed, the telephone could be held a fout 
from the ear and be heard. ; : 

(VI.) With the ring in V. still in circuit, the companion 
ring, without any wire upon it, was brought near it and 
struck. The sound was easily heard in the telephone circuit. 

(VII.) This second ring was now magnetised in the same 

way as the first, when the magnetising helix was removed, 
a the experiment VI. repeated. The sound was very much 
louder. 
_ (VIL) The ring was now struck and moved away from 
the first ring by stages of an inch or two at a time. It was 
found possible to hear its pitch in the second circuit, when it 
was a yard or more away from it. 

(XI.) As-the pitch of the two rings was not quite the 
same, the higher one was loaded so as to bring them to 
unison. The sound was then louder and more persistent 
than before. This gave evidence that it was a case of sym- 
pathetic vibration, while the former ones were forced 
vibrations. 

(X.) A common horse-shoe permanent magnet, with legs 
about 6 inches long, had perhaps 50 ohms of No. 32 wire 
wound about the bend, and this was put in circuit with the 
telephone, as shown in fig. 8, and struck like a tuning fork. 
The sound was remarkably loud. It was too strong to be 
held comfortably at the ear. 

- (XL) A coil of wire was now put about the middle of a 
og of gas pipe, which was without. permanent magnetism. 
The piece of pipe was about 4 feet long and 3th of an inch 
in diameter. This, when in connection with the telephone, 
was struck two or-three times a second, with a piece of 
brass rod, and while being thus struck, it was rotated from 
the magnetic meridian to a position at right angles to it. 

The difference in the loudness of the sound, between the 

position in the meridian, and away from it, was very marked. 


Fia. 6. 


It hd therefore shown to™ be possible to determine the 
Fr : thy the compass with a telephone, a coil, and an 


a ee A second flexible ring was now made, about a foot 
ee, consisting of a bundle of soft iron wire, the 

braided and twisted together, the thick- 
md À. Was rather less than half an inch. This was 
ip. à y LE ge tape wound spirally around it, the better 
Ne te bility of form and insulation. Then 4°6 ohms 
babi = was wound about it its entire length, making 
ia Asa turns. It was then magnetised ia a current 
eurent of n wi) cells having 6 volts, giving a magnetising 
pene Tr ut 1,300 ampére turns, leaving it a ring 
re ony terminals were then connected with the 
enninals of- à reflecting galvanometer with a resistance 
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of ‘67 ohms. Very slight changes in-the form of the ring, 
either by pulling or pushing, gave decided moyements to 
the needle, while larger amplitude gave 30 to 40 degrees 
deflection. 
(XIIT.) It was noticed, also, that the direction of the 
current depended not only upon the direction of the motion 
changing the form, but also upon the direction of the motion 
with reference tothe normal shape of the ring. Thus, if the 
ring be drawn into a horizontal ellipse, the current will move 
the galvanometer needle, say to the right. When it is brought 


_ back to the circular form, the circuit. is reversed. if the 


motion be continued se as to produce a vertical ellipse, the 


Fies. 7 AND 8. 


current will be in the same direction as that produced at first 
by a motion exactly opposite in direction ; so that for a com- 
plete cycle of vibratory changes, four currents are generated, 
two direct and two reverse. For instance, in fig. 7, when a 
point @ is moved to b the induced current may be direct, but — 
it will also be direct if point & be moved to c, 80 that for the 
meme a b c, there are currents that may be thus repre- 
sented. 

(XIV.) One of the iron rings, before mentioned, a heavy 
one about 8 inches in diameter and an inch and a half thick, 
having coarse wire wound upon it nearly covering the ring, 
was connected with the galvanometer as before, and the ring 
was struck by a brass rod. The needle instantly swung 
through a wide angle. Struck again, it moved as before but — 


not through so wide an angle, and a half dozen blows . 


knocked nearly all the magnetism out of the ring. This was 
then detached from the galvanometer and magnetised us 
before, when it again gave the same large deflection it gave 
at first. The same conditions were tried with other rings 
and in each case it was found that a vigorous stroke upon 
the ring magnet had the same destroying effect upon the 
magnetism, as it is known to have upon magnets having 
external tields. 

The flexible ring was now put in circuit again, and vigor- 
ously jerked with the hands. A very few such movements 
served to destroy nearly all the magnetism present, requiring 
the re-magnetisation of the ring. 3 

As flexible irom rings such as I wanted were not easy to 
make, I procured some stcel wire rope of the right size, and 
the ends were welded for me through the courtesy of 
Professor Elihu Thomson, of Lyun, by his electrical welding 
process. Such a ring, about a foot in diameter, allows 1 
movement of five or six inches to one of its sides. This, 
when wound with four or five hundred turns of No. 22. wire 
may be magnetically saturated by sending a current through 
the wire, leaving the ring charged. The terminals may now 
be connected with a proper galvanometer, and changes in the 
form will discharge the ring. . | 

These experiments prove : 

1. That a change in the form of a mugnet causes a corres- 
ponding change of stress in the field. | 

2. That periodic changes in form, due to elasticity of form 
such as are called sound vibrations, set up similar periodic 
changes or waves in the magnetic field. 

8. That such sound vibrations of a inagnet, act upon other . 
magnets like sound vibrations and set them into correspond- 
ing vibratory movements, sympathetic or forced ; sympathetic, 
when the receiving magnet the same pitch as the trans- 
mitting magnet, and forced, when it has not the same pitch. 

4. That such sound vibrations in the reveiving magnet 
cause a corresponding change of form in its magnetic field, 
which manifests itself by electric currents in circuits sur- 
rounding it. | 

Sir Willian ‘Thomson has frequently said that he could 
understand a mechanical idea when he could make a model 
of it, but could not otherwise. If one assumes that the 
ultimate atoms of iron. are nets, as is thought most 
probable now, or holds, by Ampere’s hypothesis, that currents 
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of electricity circulate bout each one, making it a magnet— 
in either case, each individual atom has its own magnetic 
field, which is, necessarily, always with it. It is really its 
reaction upon the ether. If such atoms be elastic, as there 
are the best of reasons for believing, then it follows that 
impact must set them into periodic vibratory motion, that is 
= change of form at a rate depending “ys their 
of density and elasticity. Such changes of form set 
up corresponding periodic waves in the ether, as changes in 
the magnetic field, and these are transmitted outwards, at a 
rate depending upon the properties of the ether to transmit 
such motions, and not upon the source of the disturbance. 

Such vibratory motions among atoms and molecules we call 
heat, and such periodic waves in the ether, we call light, and 
thus Maxwell’s idea of light being an electro-magnetic pheno- 
menon is altogether in accordance with the riments. 

For waves of the lengths of light waves, it is essential that 
the vibrating body be small and highly elastic. 

Maxwell’s idea was that the opposite phases of ether waves 
could produce opposite electrical effects so that each half 
vibration represented either =— or negative conditions ; 
and these implied, though I-have not noticed the statement, 
that they must have o1iginated with vibrating magnetic 
atoms or molecules. It has been difficult or impossible 
heretofore. to imagine how ether waves could be set up by 
vibrations of the elements, though the idea that the atoms 
of matter are magnets is not new at all, and has a good 
degree of probability. If one is to picture to himself at 
all how this kind of phenomenon can occur, he is bound to 
have in mind some form for an atom that shall, at the same 


time, be a consistent magnetic form. If atoms are magnets, © 


it is well nigh inconceivable that they should be spheres, or 
- cubes, or tetrahedra, or discs, or any of the ordinary geo- 
metric forms, for such would be very poor forms to exhibit 
magnetic properties. But a ring presents a very different 
case, as a ring magnet is the most perfect form possible. 
There is this to be said of such a form, however ; it does 
not present what we commonly call a etic field ; it isa 
cl circuit. Nevertheless, I would ask if it is probable 
that the ether, external to a magnet of that form, should be 
quite unaffected, quite neutral ? I should suppose not, but, 
on the contrary, should look for some sort of stress there, 
though it might be of a somewhat different nature, and have 
somewhat different properties from an ordinary magnetic 
field. Butif such were the case, it follows that any magnetic 
change in the ring magnet itself, would be followed by a 
corresponding change in the external field, and vibrating 
motions would necessarily set up waves in that field. Such 
waves would have a magnetic origin, but the waves them- 
selves would not necessarily give rise to electro-magnetic 
effects directly. Indirectly they would, for if they could 
make another similar magnet visas sympathetically, these 
vibrations would react upon its magnetic properties. 

Such a ring form as I have shown, suggests at once the 
Vortex Ring theory of atoms, the properties of which I 
have so often spoken upon in this place, Perhaps the 
experiments should have a different interpretation from that 
suggested here, but whatever their interpretation may be, 
they are believed to be entirely new, and therefore of interest, 
if not important. 


THE ELECTRIC ARC AND ITS USE IN 
LIGHTING.* 


By ELIHU THOMSON. 


(Continued from page 370.) 

Before passing to the consideration of the running of arc 
lamps in series, or in multiple: and the condition to be 
fulfilled in each case, we may state that although in ordinary 
cases an arc is formed by a single pair of electrodes or 
carbons, and by a single circuit current, compound arcs, or 
arcs produced by combinations of two or more currents with 
three or more electrodes, are possible. I am not aware that 
any others than myself have experimented in this direction. 
I have, however, produced lights with two positives and one 


* Read before the National Electric Light Association, Feb 


negative, with one positive carbon or crater and two, three: 
or more negatives, and with two positives and two. negatives, 


_ [have caused ares to cross each other, as when four carbon 


being respectively connected with different circuits, 

way direct arcs have been, as it were, mixed with 

arcs and a curious compound effect produced by crossing typ 

arcs made with two alternating currents the waves of Which 

are displaced in phase. Without going fully into thes «: 

re I will apron figures showing two good example 
ig. 1 is formed by two currepts sent into a positive, P, ang 


are used, pointing towards a centre, the two pairs opp 
Ja this 


Fig. 1.—Arc Formep BETWEEN ONE Positive anp Two 
NEGATIVE CARBONS. 


dividing, after passing the crater, into two streams going te 
the two negatives. In this case the positive crater is 
exposed horizontally, and gives the most intense light ina 
direction forward. Such an arc is well adapted for proje- 
tion by mirrors or lenses. 

Fig. 2 shows the arc formed by crossing two alternating 
currents out of phase. In this case there is at successive 
times an exchange of current between all four carbons in 


varying directions, so that the arc flame becomes, as it wert, ” 


a ball or disc of very hot flame supported by the four car- 


Fic. 2.—ARC FORMED By CROSSING TWO ALTERNATING OvasasT: 
OUT OF PHASE. 


bons. These experiments have not been fully dei © 
yet, owing to the lack of time, but they show very well 
even when we have fully studied the single, simple a, © 
will not then have exhausted the subject, as these compound 
arcs may be varied in character to a great extent, and preset 
new effects. 

In regard to that portion of our subject which res 
the use of the electric arc for lighting, it is true that ye 
a wide field before us. I cannot hope to do more 1; 
paper than to outline, in addition to the considere" 
already alluded to, some of the other prominent featares 
the subject. It is well known that by far the larger Prope 
tion of electric arc lights in operation 1s run on circuits 
constant current, the lights being in series. s 

If arc lamps be connected in parallel, as on low pe 
incandescent mains, special devices are required to 
current supplied to each lamp at the right amount. 

It may appear at first to one who has not had one 
to closely study these matters, that, given 8 50 ro 


potential circuit of 50 volts, arc lamps requiring 
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could be connected in multiple or parallel without. diffi- 


culty. The fact is, however, that the condition of 
dectrie ares being supplied with a constant potential 
involves a theoretical impossibility. Theoretically, such 
an are would take an infinite current and energy. 
Practically, the current in an are with constant potential be- 
comes very heavy, and if the carbons be separated to cut the 
current down, as by a lamp magnet mechanism, a condition 
of fluctuation and instability results. This is à direct, con- 
sequence of the fact before stated, that the resistance of an arc 
ss not like a wire resistance, but falls with increase of current, 
and vice versa. For stability the resistance should not be 
dependent wholly on the current passing. ‘To remedy the 
instability, a resistance known as a “ choking coil,” or “slug- 
gishing coil,” is inserted in the arc branch, and the potential 
raised, say, to 65 or-70 volts. Under these conditions, that 
ig with a resistance taking up 15 to 20 volts, in series with 
the arc, it may be run in multiple with. incandescent lamps, 
or with other arcs. There is, however, a waste of cnergy 
equal to the product of the current strength by the loss of 
ntial, 15 or 20 volts, in the resistance. A great deal of 
useless experimenting has been, and probably is yet, carried 
on with the | resis 
or choking coil in this case, but the difficulty is inherent in 
the nature of the arc, the relation of resistance to current 
giving rise to instability of current in the arc. . | 
Similarly, not all dynamos, even if of sufficient potential, 
will run arc lamps in series. Arc machines require special 
properties, or the current will be unstable, and the light will 
fluctuate or “ surge,” as we sometimes call it, possibly to an 


extent amounting to extinction, and relightings occurring at | 


short periods apart. This action, like the other, is dependent 
on the relation of current and resistance as inherent in 


electric arcs, and the series of lights would in each. case . 


require dead resistance up to a certain amount in circuit to 
render the current stable. Then, whether a series be operated 
orasingle arc be operated, either a dead resistance must 
exist in circuit or the current-supplying apparatus must have 


special properties. The arcs produced from batteries were | 


stable, because the resistance of- the battery itself was suffi- 
cient to ensure this. Arcsare not stable as fed from accumu- 
lators of very low internal resistance unless the arc is one of 
enormous current. . 

Briefly, the property required to be by an arc 
dynamo is that as its current rises above the normal, the 
electromotive force must fall, and as the current diminishes 


to.a little below the normal, the electromotive force of the. 


dynamo must rise. It is not sufficient to secure this 
changing E.M.F. by regulators, as they are generally behind 
time for causing stability of current, Goce well they may 
operate to — for varying numbers of arcs in the series 
to be supplied, 

The pars of dynamos are sometimes expressed by 
what are called “ characteristics,” or’ “characteristic curves,” 


obtained, for example, by laying off vertically, or on the 
ordinates, the electromotive forces corresponding to varying . 
currents given out by a machine, which currents are laid off 


zontally, or as abscissee. In arc machines the curve so 


uced is convex upward, and droops at its outer end, J, : 


fig. 3. - Assuming normal ‘amp 
EMP. of 50 g current at 10 ampères and an 


= to 420 volts and at 9 ampères risen to 530. We would 
en be working on the “droop” a to b of the curve when 
at 10 ampe 


* droop in the curve, for securing stabilit 

— per esc of rate of droop or dip. If the line could be 

À droop or dip vertically after passing the normal 
nt the machine would regulate without a regulator or be 

I current automatic machine. 

D what res 

lo produce this relation of dr 


an the effect is mostly due to the reactionary 


à e armature on the field, which effects in arc 
mac 
ines LA = ge than in others, and the field 
al le are frequently saturated magnets, so 
at = not greatly Sensitive to the current in their coils. 
_ ure of an are machine is indeed so powerful an 
nt ae that it is able to control the magnetism of a 
magnet; e field in which’ it turns. A’ sort of balance of 


ic forces is established at certain portions of the field ‘ 


e vain endeavour of getting rid of the resistance | 


0 volts, at 11 ampères the E.M.F. may have 


et res ; and such a machine is stable as to current for 
dnwe arc lamps. There appears to be ~~ not merely 
, but more than a 


pect, then, do are dynamos differ from others 
oop in the characteristic curve ? , 


which, on an increase of current in the armature, produces 
polarity opposing the field polarity at the portions men- 
tioned, such as will cut off some of the lines of magnetism 
from entering the armature core and so lower the electromo- 
tive force; while a lessened current in the armature will 
weaken its polar portions and an increased number of lines 
will enter the armature core from the field and so increase 
the electromotive force at the brushes of the commutator. 
Could the droop or fall in the characteristic curve be made 
a vertical, as stated before, then we should have a self-regu- 


lating machine not needing a regulator to.preserve a constant 


current under all loads. This condition is more easily arrived 
at in alternating machines, one of the first, if not the very 
first, example of which is found in the Chertemps-Dandeu 
machine, which was tested by Robert Sabine, as described in 
Dredge’s ‘“ Electric Illumination,” vol. ii., 1885. This 
machine had the remarkable property of permitting 10 arc 
lamps to be cut out or put into its circuit in series in any 


Fic. 3.—CHARACTERISTIC OF Anc LiGHTr Dynamo. 


| way without causing a variation in current strength of more 


than 10 per cent. The interactions occurring between the 
armature and field accounted for this regulating property. In 
these cases the armature currents -react upon. the field 
with a force producing at times a balancing of ‘magnetism 
between the two. The distortive power of the armature 
upon the field is made very great, which amounts to the same 
thing. | 
In the recent alternating machine for constant current, 
brought out by Mr. Wm. Stanley, we have an excellent 
example of the application of similar principles of construc- 
tion, together with the difference that the arc lights which 
were fed direct in series from the Chertemps-Dandeu ma- 
chine, are run from transformers with the primary coils in 
series in the Stanley apparatus. | 
The relation of current to constancy is, however, \in con- 

tinuous current dynamos for arc lighting, generally effected 
by regulators as they are called, which so alter the dynamo 
on a slight increase or decrease of current as to raise or 
lower its electromotive force according to the resistance in 
circuit or speed. | 

. In one form of regulator the effect is obtained by changing 
the field magnetic strength by automatic mechanism weaken- 
ing the field when lamps are cut out, and strengthening it 
when lamps are added to’the circuit. Another means of 
regulation is the rotation of the commutator or brushes, so 
as to take current from positions corresponding to increased or 
decreased electromotive force in such a way that the current 
obtained is constant. The former method first appeared in 
the Brush arc apparatus and the automatic commutator brusb 
movement in the Thomson-Houston machines. The -labter 
method renders the machine completely automatic - under 
variations of load, while in the former there still is required 
a manual spark adjustment of the brushes as the field magnet 
is altered in force under different loads. The two methods 
were subsequently combined by the writer in conjunction 
with Mr. E. W. Rice, jun., in such a way that the necessary 
brush adjustments were ‘made automatically at the same time 
with the variations of the field under different loads. This 
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combined. method has been used for some time past in the 
Excelsior machines constructed under the patents and 
designs of Mr. Hochhausen, whose name is so well known in 
connection with arc lighting and ‘plating and other electric 
apparatus in this country. On account of the fact that with 
the addition of arc lights in a series a higher and higher 
potential difference is required at the terminals of the dynamo, 
it becomes a question how far this increase may properly be 
carried. It is not unusual in the present practice to run 
from 50 to 60 lights in a series, each liedniiee from 45 to 
50 volts, or a total of, say, 3,000. In going beyond this 
amount the difficulties of insulation are ET increased, as 
well as the dangers of high potentials, while t 

risk of breakdowns resulting from failure of insulation or 
leakage are often sufficient to offset any saving of wire con- 
ductor that might be obtained by running more lights in 
series. Instances have occurred in which with ordinary 
wiring and precautions, 120 to 150 arcs have been run for 
days together, but such a practice is to be condemned as 
involving hazard of all kinds. 


(To be continued.) 


PRACTICAL PHOTOMETRIC RESEARCH. 


By RALPH CONRAD RICHARDS. 


Part Il. 


In the last section of this paper,* the author described at some 
length those points which it seemed to him required the most 
elucidation ; stress was therein laid upon the necessity for 
minimising the contraction of ,the iris, and an attempt was 


made to show how this problem might be dealt with in 


practice. | 

In this section are given the various details concerning an 
instrument which it is contended is in every way well suited 
for carrying out scientific photometry, in which case accuracy 
is desirable. | 

Unlike the voltmeter, the ammeter, and other measuring 
instruments with which the practical electrician or the phy- 
sicist has to deal, the photometer neither possesses nor can 
ever possess what would, in the strictest sense of the term, 
be styled an absolute character. 

Light is, physiologically speaking, a sensation which 
affects the optic nerve; we are therefore only capable of 
estimating the luminous emission from any light source by 
the physiological effect produced. 

New photometers are devised from time to time, the 
majority being modifications of the older forms ; if, how- 
ever, the law which proclaims the survival of the fittest be 
feasible (and experience seems to incline towards this belief), 
the type due to Bunsen is yet predominant. 

The various improvements which light standards have 
undergone at the hands of various inventors, notably, by H. 
Vernon Harcourt,t have been of material assistance towards 
the solution of the problem, yet much room is still left for 
improvement, even in this direction. 

Coming next to the question of automatic photometers, a 
«reat deal is to be said on this head. Siemens appears to 
have been the first to work practically in this direction, the 
Siemens’s selenium photometer being the outcome of his 
ideas on the subject ; unfortunately, however, two very grave 
chances of error prevent the advantages which the electro- 
optie properties of selenium seem to offer from being 
utilised ; firstly, the opposed resistance is not constant for 
any protracted period, owing probably to the occurrence of a 
molecular change, due to the strain sustained -when the 
molecules are forced into a direction varying from the 
normal ; and secondly, to a further temporary change, 
dependent upon the E.M.F. of the battery employed in con- 
‘unction with the cell. It is unnecessary to state that the 
former of the above-mentioned possible sources of error would 
entirely prevent the adoption of this substance. 

Prot. Minchin recently exhibited some cells, exhibit- 
ing great ingenuity of design, which seem to possess a 


great range of action, although in the absence of uny data, 


e consequent | 


* EvecrricaL REVIEW for January 30th 
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it is impossible to state whether the indispensable ty. of 
constancy is also po 1 by them. Among ‘other ee 
deserving of merition is an iodide of nitrogen photometer, 
depending upon chemical action ; the . effect of . which fg à 
liberate a certain quantity of gas ; this form seems és % 
cumbrous and liable to derangement. “Mr. E. Merit 

thie 


the Cornell University, used , the thermopile with speoen 

arc lamp determinations. . It is, however, certain ‘that 4 
method is inapplicable. where it is desiped to comp 
differing in spectral composition, . unless modified 

amount of heat developed on the, impingement, of ap 
upon a solid substance is not proportionate to their lam. 
nosity ; this may be readily proved, on a rough wale, by 
ploriug the area exposed by the incidental spectrum af white’ 
light with a thermopile, when it will be observed that the 
thermo-electric effect produced commences from just beyond 


the visible red extremity, gradually becoming less, until when 


the violet portion is reached . the effect will have become 
practically nil; the visual effect, on the contrary, has i 
maximum effect in the yellow portion, merging into mullity’ 


The writer devised an instrument on this principle ft” 


having modifications added) some time back ; .b 0 
pelled to abandon his design on account of the great liability 
to error which such an instrument entails, en 
Mr. Crookes recommended the application of ‘his radio 
meter, and an instrument has actually been devised, peting 
upon this principle, in which the effect produced is indicatal 
by the torsion imparted to a fine thread from which the vane 
is suspended ; this is certainly beautifully simple, and, could’ 
it be applied to compare accurately, lights differing im 
spectral composition, would indeed be. peerless in design; 
facts, however. seem to point to the impossibility. of this: | 
The instrument with which the present article ‘is co 
cerned cannot, it is true, be said to have been designed upon 
new principles, inasmuch as the. various parts are ‘indi- 
vidually founded upon old and well authenticated facts ;: but 
the agglomeration of these into the principle of a single in- 
strument forms an apparatus, possessing novelty equally with 


many forms, founded upon principles which the inventon 


have themselves laid bare. | ie 
Although it is far from the purpose of the present article 


to institute a comparison between the various types in exist: 


ence, yet it should be stated that, in the writer’s opinion, he 
would not be justified in taking this opportunity of bringing 
his instrument before the electrical profession, did he not 
consider it to be so perfect as to require little or no improve- 
ment regarding its correctness. | 
Conditions which an Automatic Photometer should fulfil. be 
Whatever be its ultimate form, it is of primary importance 
that an instrument designed to measure the luminous effec 
pes upon the eye by any light ray should be calibrated 
y aid of that organ, for it is obvious, even upon the asstip 
tion that a substance possessing physical properties M 
accordance with those of the human eye were in exisienc, 
the very truth of this fact could only be verified by reference 
to the organ of vision. | Li ts 
As a matter of fact, however, no such substance exists, rs 
if by some device the physicist is enabled to alter at will 
effect produced upon a certain instrument (making it pd 
spond exactly in any part of the spectral ban with À 
proper proportionate optical effect), it is only by ste 
carried out as before-mentioned that he would be enabled | 
complete his apparatus. 
which seems to have been but sh 
observed in any instrument yet constructed is the capat uy 


of measuring in a rational manner all the useful “lammows | 


emanation. 
Incandescent lamp measurement as at present Con 
takes into cognisance only the front horizontal emisslo? 
being imagined that in the case of filaments similarly my 
the radiation will, speaking geometrically, be uniform ; * 
with two similarly-shaped filaments, the size of one 
expressed as unity, and its light emission frontal-horiz00 of 3 
also as unity, the other filament being in both respec® ”. 
magnitude = 10. It is considered that the sid 5 a : 
of the two filaments will be as 1 to 10 ; this will be she 
approximately speaking, but it must be remenipere 
sectional form is a great factor in the decision of i 
tion. : . | 
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ELECTRICAL “REVIEW. 


Aye lamp photometry is. conducted, under circumstances 


offering a still greater liability to error, and the. exploration 


ly ado leaves much to be desired. 
It gay obvious that no modification of the Bunsen 
photometer nor, in fact, of any other instrument in existence, 
would. gasist in the. solution of this problem, unless the 

mn became even more unwieldly than is at present the 
case. The correct comparison of light sources differing in 
spectral composition is another point to be solved, whilst 
any means whereby the apparatus could be rendered more 
compact; at-the same time enabling measurements to be con- 
ducted independently of external illumination, thus dispensing 
with the necessity of working in a darkened room would be 


great desiderati. 


i 


il 
| 


| 
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The first necessary operation is to obtain a correct know- 
lege of the luminous properties of any part of the spectrum, 
aud this is most conveniently effected by means of. an appa- 
ratus illustrated in’ the’ annexcd cut. It consists of a rec- 
tangular table, on the two opposite sides of which are fitted 

The screen, J, is covered with white card ; a lantern (not 
shown in the sketch) projects a well dispersed spectrum, B, 
by means of a flint-glass prism. A mirror is so arranged as to 
p-oject a band of white light, p’, similar in proportions to, and 


one inch above the spectrum, B.- 


A large disc, which is capable of revolving at a high speed, 
is arranged on the radial slot principle; this is caused to 
intercept the beam of light causing the white strip, thus 
affording means for effecting any required reduction in its 
luminous power.. A snap shutter is mounted on the optical 
stage of the lantern, the pneumatic ball of which is under 
the control of the observer seated before the slot. By this 
means an instantaneous view of the two strips is afforded, 
and, owing to the fact that the exposure is very rapid, the 
involuntary faculties are far more occupied in comparing the 
absolute ratio of brilliancy existing between the two strips, 
1e. (the spectral and white strips), than by taking a mental 
survey of their colour, for it is a well known fact that. the 
length of time occupied by the functions of the optic nerve 
coming into play after the cessation of illumination is 
slightly dependent upon the brilliancy, although the average 
effect is about *1 second. The method of procedure is very 
simple, the observer arranges the cards to exhibit any one of 
the scale divisions. Then seating himself behind the aper- 


_ ture, he presses the ball; an instañtaneous view is then 


given of a strip of white band and an equal portion of the 
spectrum ; the white will appear niore brilliant. The radial 
slot is then adjusted and the operation repeated, until both 
strips appear equally illuminated. The same procedure is 
now gone through with the remaining divisions, the slot 
width. of the revolving wheel necessary to obtain adjustment 
being noted in every case. This should be repeated with at 
least nine other observers, all of whom it it unnecessary to 
state must have good average sight, and be free from colour 
blindness. We-have then 10 observations for every division 
throughout the scale, and when the operation is repeated 
twice with each person, we shall possess 30 separate observa- 
tions for cach division, from which an average. is taken in 
each case of the slot width required. By expressing this as 
a ratio, and so determining the illuminative. power in. each 
case, the experimenter is enabled to plot, out a curve indi- 
cating the luminosity of all the rays throughout the spec- 
trum ; the space enclosed within this curve will then illus- - 
trate the total luminous power of the whole spectrum. _ 
The manner in which this is accomplished is to take the 
scale and to raise ordinates from between any two marks 
enclosing a division on the scale affixed to the screen ; these 
will, of course, be proportionate in height to the highest 
ordinate.; the curve is now drawn in as usual, and will have 
the form shown in fig. 2. | 
The most accurate results could be obtained by either of the 
following three methods : (1) Greatly increasing the number of 
observations; (2) Employing a very intense light source ; * 
(3) Using a micrometer screw to adjust the radial slot. A 


Fic. 2. 


_ Having projected the spectrum upon the screen, a.line, k’, 
is drawn from either extremity: of its Iuminotis extént, and 
carefully divided into 100 equal parts. ji 
_ 4WO pieces of wood, grooved on.one side, are fixed hori- 
woutally, and at such a distance apart upon the screen, J, as 
to just clear the spectrum and white strip; P’, and into either 
cud of these grooves slide two cards, P and K, coated with a 
Very intense, non-reflective black pigment. 
Provision is thus made, where by any small portion of the 
spectrum between two marks of the scale and a correspond- 
ing strip of white is capable of being exhibited ; this is 
uttainable on sliding the two black cards until all but the 
tical area 18 hidden from view, since the cards are prac- 
ite perfectly non-reflective: 
As, of importance that the observer always occupy the 
ssc relatively to the two illuminated strips; hence 
is furnished a aperture, Z, at 
Dent. ion, is arran ide i 0 
on the surface of the table. 


combination of these three methods (in each tase under the 

most favourable circumstances), would’ give, of course, very 

accurate results. ‘The next consideration refers to the prin- 

ciple on which the instrament in question depends. | 
(To be continued.) 


Lighting at St. Immer.—This small Swiss Town, of 
8,000 inhabitants, is to bé, provided with new water and 
electricity works. The current will be generated by dynamos 
driven by turbines from the Bez source, eight miles from 
St. Immer. A charge of 11 francs per 10-C.P. lamp per 
annum has been fixed, whilst the price of gas is 25 irancs 
for a jet burning 800 hours annually. Pak Gc 


- © This would enable observations to be conducted throughout 
“those parts not visible with a lesser illuminative power: ‘ : 
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PARLIAMENTARY NOTES. 


THE Select Committee of the House of Commons on the Bill, pro- 
moted by the London County Council, providing for the control and 
regulation of overhead wires by that body; met again on Wednesday, 
Mr. S. Williamson in the chair. The arguments were concluded on 
Tuesday, Lut owing to the late hour the committee decided to reserve 
their decision until Wednesday. Upon counsel being called into the 
room, the chairman said the committee had come to the conclusion 
that the preamble of the Bill had been proved, and were «f opinion 
that the distance, cf 50 feet should stand part cf the Bill. They were 
of opinion that the Inns of Court should nct be exempt, and all re- 
ference to subways should be struck out; that all reference to the 
supervision cf wires should be omitted, and also the rights of entry. 
The committee decided that the provision for charge for supervision 
and wires be omitted from the Bill, and struck out no less than six 
entire clauses, while in cthersthey made some unimportant amend- 
ments. The Bill then passed the committee, which fact was odered 
to be reported. 


_. THE MESSENGERS COMPANY AND THE NEw POSTAL SYSTEM. 


In the House cf Commons, on Thursday night, . 
Mr. Coss asked the Postmaster-General whether, under the new 
stal system anncunced in the morning papers Cf last Suturday, the 
ost Office prepcsed to exclusively work the call system, or whether 
it was propcsed that this system should be worked by companies or 
persons under licenses from the Post Office. | : 
Viscount Grimston asked the Postmaster-General. “ if he was pre- 
red to fix electric calls in the houses cf such persons as may desire 
the same, without charge, as the District Messengers’ Company have 
done and are now doing, and to supply messengers.to run errands 
and make small purchases, carry notes and parcels, call cabs, pclice- 
men in case cf burglary, fire engines in case cf fire, &c.; aud, if not, 
if he will consider favowably the petition «f the said company to 
carry on their business under a reyalty to the Post Office; before de- 
priving the public of this:yrea’ and-niueh appreciated convenience.” | 
Mr. RaIkEs: In: reply to the: hon: gentleman vupposite, I have to 


say that .it 18 not propesed to giant. licenses: for the electric call : 


system, and the Post Office will be prepared itself to meet the de- 
mands «f the public in this matter. In reply to my noble friend, I 
have to say that. the Post Office will be prepared to supply electric 
call apparatus,.but that a charge must necessarily be made for it. I 
du not suppose that the District Messengers’ Company could have had 
the intention ¢f, providing any such gratuitous service to the public 
as the noble lord suggests, although it is not impossible that tem- 
porary advantages of this soit might haye been offered to a few per- 
sons of influence. The business «f the department: is to deliver letters, 
telegrams, and parcels, and I have no wish to ‘interfere with any 
branch of the District Messenger service which does not infringe upon 
the province «f the State. 

Mr. Coss: I wish to ask the right hon. gentleman whether, with- 
out a license to use the call system, the other business:cannct be 
carried on profitably, or, indecd, at all; and whether these companies 
having: instituted a new system which the Post Office think good 
enough to follow, they ought to be left to lose the money they have 
expended, the only offer made to them being to take over a few boys 
iuto their employment. | À | 

Mr. RaïkEes : The company have engaged in this business after an 
express warning from the Post Office,and warnings have been several 
times repeated. With reference to the question as to whether the 
system cf electric lighting call might be applied to other business 
than that which comes within the province of the Post Office, I should 
be very glad to consider what course the department would adopt in 
regard to that. 

Mr. Coss: Will the right hon, gentleman, in making any arrange- 


ment, also consider whether the District Messenger Company are at 


present working the call system under the promise of a license, and 
that the other has applied for a similar license? | 

Mr. RatkEs: I am prepared to take into consideration any portion 
of the company’s business which is outside that which is within the 
jurisdiction of the Post Office. There has been no promise of any 
license to any one of these companies on account cf any business 
which is proper to the Post Office. 
on Cannon: What is that part of the business proper to the Post 

ce ! 

Mr. RaïKkes : I have just answered that question. The business of 
the department is to deliver parcels, letters, and telegrams. 

Dr. CAMERON: I beg to give notice that I shall raise the whole 
matter on going into Committee of Supply. 

Viscount Grimston: Is the right hon. gentleman aware that the 
effect of abolishing the powers of these companies to carry parcels 
and letters will be to deprive them of so much of their possible 
revenue that the remainder of the business will not pay, und the 
service will, therefore, be lost to the public ? 

Mr. RarkEs: I do not know what would be remuncrative business, 
but my business is to give effect to the law. 


BRENNAN TORPEDOES AND THE DYNAMITE GuN. 


In the House of Commons on Monday Admiral Mayne asked the 
Secretary of State fur War whether he would stop the further manu- 
facture of Brennan torpedoes pending the completion uf the experi- 
ments with the dynamite gun, which it was believed by many did all 
that the Brennan torpedo could do, and probably much more, and 
was not open to many of the objections to the Breunan. 7 

Mr. E. Stannope: I should have thought that my hon. and gallant 
friend would have been aware that the dynamite gun differs so essen- 
tially from the Brennan torpedo that the weapons cannot be com- 
pared, and it is improbable that the adoption of the former, should it 


occur, would justify the neglect of the lattcr means of defence. A 


- naval officer, detailed for the purpose, advised as to, and concurred in, 


the sites selected for the Brennan torpedo stations. 


Tue Post OFFICE AND THE MESSENGER Compantes.: 
"Mr. Coss asked the Postmaster-General on Monday night whether 


the Boy Messengers’ and the District Messengers’ Companies 
allowed to carry out and to reap the benefit of the aies which thee 
labour and capital inaugurated, and whether he would, with that vie 

grant them licenscs to work the clectric call system upon payment of 
royalty to the Post Office; and whether, if it should be legally neces. 
sary, he would introduce ashort Bill to authorise charging a royalty, 
_ Mr. Rakes: It is my fist duty to vindicate the rights of the State 
in the courts cf law if necessary. After this has been done Ian 
quite willing to consider any suggestion that may be made in the 
interest cf public convenience, so far as they can be reconciled with 


‘the law. If the hon. member has read the correspondence which has 


passed between the Post Office and the companies he -must be aware 
that the system inaugurated by these undertakings has been com. 
menced and carricd on in the .face of repeated warnings of. its ills 
gality. * 
Dr. CAMERON asked whethes the right. hon. gentleman was aware 
that the Patronage Secretary to the Treasury sent, five times à : 
letters to the Gcvernment’s supporters by messenger; whether that 
was not an infringement cf the rights of the State; and whether the 
— gentleman propused to take any steps to vindicate ‘those 
rights ? | 
Mr. RatkEs: Of course I cannot suppose that the hon. member’ 
question is serious, but, I have no reason to believe that the action to 
which he refers is in any way illegal. So tay 
Lord Excuo asked whether it was illegal to employ commissionaires | 
in the delivery of letters, and, if it were not illegal, whether the 
right hon. gentleman would say where legality ended and illegality . 
began in this matter. | 
Mr. Raikes: There is no illegality in the employment of commis- 
sionaires for the delivery of letters. We are advised that it is equi- 
valent: to the employment «f any ordinary messenger for a parti 
message. It is not a system for the collection and delivery of letters * 
to the profit of a company which by that profit trenches upon the 
revenue. There is no profit to any company iu the employment of 
commissionaires. | 
Mr. Coss asked whether the right hon. gentleman would be willing 
to grant sume ready way cf deciding the legal point involved as to 
the right of these companies to deliver letters. Further, when the 
— was decided, would the hon. gentleman be willing to grant 
icenses to the messenger companies for the use of the electric call 
system? . | 
: Mr. Raïkes: It is my intention to have the legal point decided 
almost immediately. An infurmation will be filed before the Easter 
holidays, and the case will be heard as soon as the Courts reassemble, 
When a decision is given, I shall be in a position to consider the pro- 
of the hon. gentleman as to the electric call system, together 
with any other proposal which may be made. © | 
Dr. CAMERON rose to call attention to the position taken up by the 
Postmaster-General with regard to the electric call and boy messenger 
system, and would have moved, if the urders would have allowed: 
“That this House disapproves of the Postmaster-General’s refusal to 
allow the establishment by private agencies .in this country of the 
electric call system, which American experience has shown to consti- 
tute a great practical public convenience.” He produced an electne 


_ eall-box, and explained that by means of it a householder could call 


for a.cab, a policeman, or a messenger, or give warning of a fire. 
Postmaster-General regarded this service as an infringement of the. 
rights of the State, and he proposed to institute a similar service. 
In this the right hon. gentleman was going backwards, for re 
1886, when a proposal was made to start such a company, 
offered to grant it a licence for a royalty of 2s. 6d. per yt 
scriber, and one of £20 on the operations of the company. bat 
first it was pro to establish communication by telephone, 
now that the electric call ; as introduced, the Postmas The 
said it was an infringement of the monopoly of the Post Office. aa 
telephone company denied that contention, and said that they A 
not desire to institute a general collection and delivery of — 
only wished to have special messengers for definite purposes. - 34 
Electric Call Company did not deny that they were Im 
postal monopoly, and recognised that they could carry on the — 
only by license cf the Postmaster-General. The second omens = 
quite willing to admit the claim of the Postmas -General to po 
clusive right of the Post Office to carry letters, and had — bo pay 
them a royalty of 1d. for every letter they carried. The 1 veel 
General had said that he intended to set up an eng om 
and to keep a number of messengers at each post office, W 

carry express letters and ls between 8 in the a . 
night. Many people, however, lived at some distance ne 
office, and, moreover, the duty of the Post Office messengers to 
limited to carrying letters or parcels, whereas the per fur one, 
place electric call-boxes in the house of any one who W 

to keep their boys on duty day and night, to take ee 

from railway stations, to bring dress clothes to clubs, tod fe parte 
to tradesmen, to get doctors’ prescriptions made up, t “ibraries, 40 
from the stores, to get cheques cashed, to get books pe do mast 
take dogs for a run, to clean windows and boots, aud nvines 
cther things. They further undertook to send cabs, fire engl 


‘policemen. He had read a long article in the Times of Fp cee 


which contained the defence of the system pro D à wees 

by the Postmaster-General, and a weaker case he these companiet 
The Postmaster-General appeared to be afraid arc from the Post 
would cut down the public revenue, which was deriv . 
Office ; but that fear could not be well founded, seeing at the 
panies offered to pay a royalty of 1d. for cach letter they 


| 

| 

| 

| 
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offer of the Postmaster-Genéral to take over the staff of the com- 
was scarcely fair to the companies. For a quarter of a franc 
one got a card sent at once by express pneumatic tube, and for half 
afranca letter. That was what the right hon. gentleman ought to 
doforus. What the right hon. gentleman proposed to do—namely, 
to refer the matter to legal arbitration—was quite beside the ques- 
tion, and his action might be characterised as it had been in various 
wuarters, as nothing better than dog-in-the-manger action. 
#0. Rarkes said that the lateness of the hour must prevent him 
from giving a detailed answer to the objections which the hon. gentle- 
man had taken to his conduct in this matter, and as he hoped in a 
time to obtain the decision of a court of law upon the main 
issues it would be premature to discuss that evening what course he 
might be obliged to take after that decision had been obtained. The 


‘hon. member had very seriously misapprehended the action of the 


t. The main question was one not between the Govern- 
ment and the District Messengers’ Company, but between the 
Government and the Boy Messenger Company, which was simply an 
express service by means of boy messengers. The new service, of 
which the particulars appeared on paper to-day, would be a far more 
efficient service. He would merely point out that the number of 
stations would be at least double that of the Boy Messenger Company, 
and the number of boys employed ten times as numerous; the charge 


- would. be less, and, in fact, the new system would have every advan- 


tage which one system could have over another. He would only say 
that he should be giad indeed, if he could believe he had no respon- 
sibility in this matter, but having before him the opinion of com- 
advisers, based upon Acts of Parliament, he was bound to be- 

Ene, that he should have, so far, a regard to the public interest that 
he must defend it against speculators whom he could not allow to 
on a business v hich he believed was? an invasion of the rights 

of the State. Having obtained the decision of a court of law, he 


would be prepared to consider any proposal that might be made for 


utilising either of those schemes. He had been for a long time en- 
deavouring to devise some such scheme which he might dovetail 
with a department of the State, but until he obtained the assent 
of the to create a substitute service he felt himself 
justified in taking action as to which, if he had taken 
it at an earlier period, he might have deserved the epithets 


the hon. gentleman had applied to him. His desire was that 


the public did not suffer from any action the Government had 
undertaken, but he was forced to act as he had done, because he was 
served a fortnight ago by one of the clients of the hon. gentleman with 
a mandamus to compel him to take action in the case. It was out of 
pure charity that he wished to utilise the boys in the service of the 
— He was sorry that the companies had refused, but the 
public would not suffer, because he was in a position to offer more 
efficient service. He was perfectly ready to consider any scheme 
which the public might expect advantage from as soon as he should 
establish the right of the Post Office to exercise those privileges which 
were conferred upon it, not by him, but by many Acts of Parliament, 
the last of which was an act passed in the first year of the reign of 


our ges Sovereign. 

. CONYBEARE admitted that it might be desirable that the decision 
of a court of law should be obtained as to the legal aspect of the 
matter, but he took leave to observe that there was a great deal more 
= said on the general question as to the convenience of the public 


being 12 o’clock, the debate stood adjourned.. 


LONDON COUNTY COUNCIL. 


Notices unpER Erecrric L1GHTING ORDERS AND ACTS. 
4 the weekly meeting, the Highways Committee reported as follows : 


a Square, Chichester Road, Place and Street, Ranelagh 
Garde —_ wad, St. Germain’s Terrace, Gloucester Crescent and 
ns, Bishop’s Road, Sheldon Street, James Street, Eastbourne 
Park Place and Terrace, Porchester Square, Westbourne 
aa ns Pickering Terrace, and Albert Terrace. The proposed 
sanction af th be unobjectionable, and we recommend that the 
7 council be given to the works referred to in the notice 
metered > 168), dated 25th February, 1891, of the Metropolitan 
two days ms y Company, upon condition that the company do give 
a otice to the council’s chief engineer before commencing 
of the thoroughfares specified in the notice; that 
= der te ao osed in iron pipe or efficient casing, and be laid 
ce addition! 2 wherever it is found practicable to do so; that, 
ion of the precaution against accident through defective insu- 
an inner ag ao of the street boxes shall be proviied with 
De, a8 an outer cover, insulated from each other as far as 
ee filed -~ ha the outer cover, which shall consist of an iron 
nected nd wi material to suit the paving, shall be efficiently 
tetmentioned notices from the London Electric Supply 
per considered by us— 
side bruary, 7, OF intention to lay distributing mains on west 
of Deptford High Street (amended). 


27th February, 1891, of intention to. lay.. distribu mains in 
Stratton Street, Piccadilly. 

7th March, 1891, of intention to lay distributing mains in Borough 
3 March, 1891, of intention to lay distributing mains in Arling- 
ton Street and Bennett Street. | = 

18th February, 1891, received 14th March, of intention to lay dis- 
tributing mains in Chesterfield Gardens. | 

The works referred to in these notices are of the same character as 
those of the same company previously sanctioned by the council; and 
we recommend that the sanction of the council be given to the works 
referred to in the five notices (Registered Nos. 169 to 178, both inclu- 
sive), dated 27th February (2) 7th and 10th March, and 18th February, 
1891, respectively, of the London Electric Supply Corporation, upon 
condition that the company do give two days’ notice to the council’s 
chief engineer before commencing any of the works; that the mains 
be laid under the footways, and be kept 9 inches below the under side 
of the paving wherever it is found practicable to do soy that where 
the mains cross the carriage-ways they be kept at the same de 
below the concrete or the road material as the case may be; pr: og 
as an additional precaution against accident through defective insula- 
tion of the mains, each of the street boxes shall be provided with an 
inner as well as an outer cover, each insulated from the other asfar as 
en and that the outer cover shall be efficiently connected to 


We have also to report the receipt of the notices from the same 
company, given in accordance with the resolution of the council of 
16th December last, to accept four days’ (instead of one na) 
notice in respect of the laying of service lines from mains already lai 

We have considered two notices, dated 26th February, mm 16th 
March, 1891, respectively, from the Kensington and non 
Electric Lighting Company, of proposed extension of mains in 
Street, Stamford ; Road, Eldon , and Victoria Road. The pro- 
posed works are of the usual description, and we recommend that the 
sanction of the council be givento the works referred to in the two 
notices (Registered Nos. 174 and 175), dated 26th February and 16th 
March, 1891, respectively, of the Kensington and Knightsbridge Elec- 
tric Lighting Company. — ; 

The St. James and Pall Mall Electric Lighting Company has given 
a notice dated 3rd March, 1891, of intention to lay mains in Regent 
Street, Beak Street, Vigo Street, Haymarket, and Coventry Street 
(1 plan). There appears to be no objection to these works ; and we 
recommend that the sanction of the -council be given to the works 
referred to in the notice (Registered No. 176), dated 3rd March, 1891, 
of the St. James and Pall Mall Electric Lighting Company. 

A notice, dated 12th March, 1891, has been received from the Not- 
ting Hill Lighting Company, of intention to lay mains across High 
Street, Notting Hill Gate, from Linden Gardens to the Mall (1 pln) 
The pro works are unobjectionable ; and we recommend that 
the sanction of the council be given to the works referred to in the 
notice (Registered No. 177), dated 12th March, 1891, of the Notting 
Hill Electric Lighting Company, upon condition that the company do 
give two d @y8 notice to the council’s chief engineer before com- 
mencing tue work; that the coverstones of the culvert shall be not 
less than 2 inches thick; that where the culvert crosses the carriage- 
way there shall be at least 9 inches’ thickness of Portland cement 
concrete above the cover stones of the culvert, in addition to the road 
material ; that, as an additional precaution against accident thro 
defective insulation of the mains, each of the street boxes shall 
provided with an inner as well as an outer cover, each insulated from 
the other as far as practicable, and that the outer cover shall be effi- 
ciently connected to earth. © 

We have considered a notice dated 28th February, 1891, from the 
House to House Electric Lighting Company, of intention to lay mains 
in Astwood Road (one plan). There appears to be no objection to 
what is proposed ; and we recommend that the sanction of the council 
be given to the works referred to in the notice om pee No. 178), 
dated 28th February, 1891, of the House to House Electric Lighting 
Company, upon condition that the company do give two days’ notice 
to the council’s chief engineer before commencing the work; that no 
pipes of a larger diameter than 6 inches shall be used ; that the mains 
shall be laid under the footways wherever it is found practicable to 


_ do so; that the street boxes to be used shall be of the pattern ap- 


proved by the council; and that, as an additional precaution against 
accident through defective insulation of the mains, egch of the street 
boxes shall be provided with an inner as well as an outer cover, each 
insulated from the other as far as practicable, and that the outer 
cover shall be efficiently connected with earth. 

The Westminster Electric Supply Corporation has given notice 
(Registered No. 179), dated 10th March, 1891, of intention to lay 
mains in Derby Street, Pitt’s Head Mews, Seamore Place, Duke 
Street, Robert Street, South Moltan Lane, St. Margaret Street, Ara- 
bella Row, Ambrosden Avenue, Carlisle Place, Francis Street, Abing- | 
don Street, Belgrave Square, Chester Street and Place, Chesham 
Street and Place, Dean’s Yard, Eaton Terrace, Grosvenor place and 
Crescent, Halkin Street and Place, Little Smith Street, Lyall Street 
and Place, Lowndes Place, Marsham Street, Motcombe Street, Old 
Palace Yard, Poet’s Corner, South Eaton Place, West Eaton Place, 
Wilton Street, Place, and Crescent, Knightsbridge Road, Ebury 
Square, Flask Lane, and Bessborough Place (12 my The pro- 
posed works will extend over a large area, but there seems to be 
nothing to which objection need be taken, We recommend that-the 
sanction of the council be given to the works referred to in the notice 
(Registered No. 179), dated 10th March, 1891, of the Westminster 
Electric Supply Corporation, upon condition that the company do 
give two days’ notice to the council’s chief engineer before com- 
mencing the work in any of the streets referred to in the notice ; 
that the mains be laid under the footways wherever it is found prac- 
ticable to do so; and that the covers of the boxes to be used shall 
consist.of iron frames filled in with matexialtesuit.thepaying- 
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ELEecTRIO TESTING STATION. 

We reported, on 17th April last, that the tender of Mr. W. Bucke- 
ridge, jun., for the execution of the works of alteration and repai 
necessary to adapt the premises, Nos. 42 and 43, Cranbourne Street, 
fur the purposes of the clectric testing station, fur the sum of £694, 
had been accepted. The works have now been completed, and it 
appears that, owing to extra works not provided for in the contract, 
the contract price has been exceeded by the sum of £55. We recom- 
mend that, subject to an estimate. being submitted to the Finance 
Committee as required by the statute, the additional expenditure of 
£55 above referred to be sanctioned. 


SUBWAYS—NATIONAL TELEPHONE COMPANY. 


We have had a letter before us from the National Telephone Com- 
pany, asking for permission to use a space having a sectional area 
equal to one square foot in the council's subways in Queen Victoria 
Street and the Victoria Embankment, to be occupied by the com- 
pany's cables, and offering to pay to the council a rent of £100 a year 
in respect of the space so occupied. We recommend (a) that the 
offer of the National Telephone Company be accepted, subject to the 
condition that the positions to be occupied by the company’s cables 
in the subways be approved by the chief engineer of the council; 
that all cables and wires of the company now in the subway shall be 
removed into the space specified, and that all work connected with 
the subway shall be carried out under his supervision and to his 
satisfaction, and at the cost of the company ; and that proper earth 
connections be provided for the lead-covered cables. (b) That the 
solicitor do prepare an agreement with the company to give effect to 


the arrangement. 


Decorative Electricity. By Mrs. J. E. H. Gorvon, with a 
chapter on Fire Risks by J. E. H. Gorpon, B.A., M.I.C.E. 
[Illustrated by Herbert Fell. London: Sampson Low, 
Marston, Searle and Rivington, Limited, 1891. 


. The title given to this book is decidedly a misnomer. In 
place of Decorative Electricity, the more appropriate name 
would have been “ A few Chapters from the Autobiography 
of Mr. and Mrs. J. E. H. Gordon,” which any reader of the 
work will find to be in accordance with the matter, and not 
at variance with the fashion of the day. From the 
preface, we learn that part of the book has been published in 
the Fortnightly Review, which, with the permission of the 
editor, is reproduced, together with practical details to 
assist any one wishing to instal the electric light in his 
house. | 

The first chapter is devoted to warning would-be installers 
against “ plumber electricians ” (classed with jerry builders), 
whose sole aim in life is extras, and advising the public to 
employ none but first-class firms who have reputations to 
lose, and who have given years of attention to the subject. 
There is a recommendation to have a separate meter to supply 
the servants’ portion of the house, as tending to economy ; 
there are also many useful hints respecting the position of 
switches, sockets, &c. We must, however, take exception to 
the statement that “‘the cost per lamp per hour is about 20 
per cent. more than gas ; but owing to the far greater facili- 
ties for switching off the electric light when it is not wanted, 
when gas would have to be left burning, the cost per lamp is 
with ordinary care practically less than gas.” 

Electricity costs about a farthing per hour for an 8-candle 
lamp (unit at 8d.) plus wear and tear of lamps, an item not 
to be overlooked. Gas at 3s. 4d. per 1,000 feet will cost per 
8-candle burner, consuming 22 feet to produce that amount 
of light, ‘4 of a farthing plus wear and tear of burner, 
which is practically nd. Cost of electric lamp 150 per cent. 
more than gas for the same quantity of light furnished, 
otherwise in the ratio of 5 to 2. 

But the authoress says that in calculating the expenses of 
electric light, they should not be compared with the former 
gas bills only, but with the gas, paraffin, and candles, 
with a small sum added for tapers and matches. Very 
well; let us do so,and compare the cost for lighting a 
small house by the old methods with the cost of : the 
equivalent in electric light. The figures appended are 
from an actual example sent to us, and ets to the 
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lighting of a house for the past quarter (85 day, 


Fogs and general. darkness the prevailing weather: 
lights in kitchens and offices, 8 in number, average li 
each 12 candles ; paraffin lamps in sitting rooms an bed. 
rooms, 1 duplex of 30 candles, four 12-candle lamps, ‘and 
occasionally one or two small lamps; candles used ‘in: hed 
rooms. | 2000 
The number of hours during which the lights were ban. 
ing was as follows ;—Gas lights averaged 7 hours per day, 
or a total for the 85 days of 595 hours, at a candle power 
of 96 ; paraffin lamps averaged 6 hours per day, or 510 
hours, at a candle power of 78; candles, 180 in number, 
about 1,260 hours, at 1 candle power. The 
light produced was equal to 12,270 hours at 8 candle 
power. 


The cost for gas for 15,400 feet was ... 2 
paraffin, 24 gallons  …. 1 4 0: 
candles, 30 lbs. ... 


” 
” LE 


Total cost of old method … … £4 10 4 


To produce the same amount of light by electricity, 
12,270 hours at, }d. per hour, the cost would be just over 
£12 15s..; or, 1n other words, the electric lighting would 
exceed the ordinary mixed lighting by 180 per cent., or ina 


ratio of 2°8 to 1, a vast difference from the stated 20 per 


cent. enhancement. 

Chapter II., on “ Fire Risks of Electric Lighting,” is 
written by Mr. J. E. H. Gordon, who will not much increase 
his reputation thereby. The chapter is full of trite in 
formation on fuses, glow lamps, and wire, deprecation of 
small firms, exaltation of the inspection from a responsible 
fire insurance officer, who should always be consulted in 
regard to the quality of insulation of wires. In “ Westing- 
house” fashion, he minimises the fearful accidents in 
America through electric lighting by saying that a workman 
or linesman owning a defective watch does so at the risk of his 
life, (the custom in the States being to stop the high-pressure 
current in a wire about to be repaired until a stated time, 
when it is turned on again), and instances a case where a man 
mounted a pole some time after the current had ben 
switched on, scraped off the insulation, and, on attempting 
to cut the wire, fell dead. Mr. Gordon adds, it is needles 
to say how much the case was exaggerated. This case 1s 
apparently picked out as a fair example of American accl- 
dents, but if our memory does not play us false the majority 
of the unfortunate victims to high-pressure currents were 
killed ‘by touching wires which were supposed to be harm- 
less, and from no imprudence of their own. _ oe 

The portion of the book devoted to decorative electricity 


is evidently written from personal experience, and wi 


read with interest by ladies who are thinking of adopting 
the electric light. We are sceptical as to the pret 
economy, though, and think that electricity and gas ‘stove 
wre on a par in that respect. There is a recorded case of à 
gas stove being worked in a private house with a consump 
tion of gas not exceeding that published by the gas compat), 
so it is not impossible, with great care, to run an ME 
tion of electric lighting satisfactorily in an economical sense, 
but it will be a raru avis. | 
Mr. Gordon will, when electric light becomes more P eit 
lent, be looked upon by the fair sex as a benefactor of Li 
kind, for he describes a bed and reading “lamp whic 
arranged with a second lamp, used as a resistance only, 
enclosed in a box under the bed. A three-way switch ; 
the circuit, puts the lamps in series for half light, @ by 
third position short circuits the resistance lamp 
full light. How convenient the series arrangement W 


for those ladies who nightly look under the bed for a _ _ 


gross. total of 


27; 1991; 


_ 


As a practical work, the omission of the last or dadd to - 


graphical chapter, and the chapter on fire risks, woul 
its value. 


On closing the book we notice several advertisements 


well-known firms of electrical engineers an vt of the 
fittings, who seem to be the manufacturers of L be inet 
articles described in the text. This opens out à “iy id 
mind whether we were justified in calling the boo anid 20 
biography, and whether the more correct peor sphical 
—_ a trade catalogue disguised by auto es. 
etches. 008 
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NOTES. 


Electric Light in Hampstead.—Mr. Preece, in sub- 
mitting a report on electric lighting of the district, suggests 


that the vestry undertake the work, at an estimated cost of 


£80,000. 


Electric Traction at Greenwich.—We understand that 
eather and Sons have carried out certain expe- 
riments in electric traction at Greenwich. According to 
accounts, the system is similar to the one employed by 
Lineff. 


Telephone between Berlin and Vienna, — It is 
rumoured that preparations are being made to erect a tele- 


phone line between Berlin and Vienna. 


Telegraph Materials.—The Lancashire and Yorkshire 
Railway Company requires signal and telegraph fittings and 
wires, &c. Form of application for tender may be obtained 
from the stores department, Osborne Street, Manchester. 


The Electrical Engineers’ Vade Mecum.—This little 
book, by Mr. Browett, of Browett, Lindley & Co., Limited, 
will be found useful and handy. One great advantage in it 
is that it does away entirely with nominal horse-power, and 
the arrangement is very neat and good for reference. It will 
be found especially useful for electrical engineers who do 
not know much about engines, &c. 


The Dominion Telegraph Company.—In the report of 
the Dominion (of Canada) Telegraph Company, Limited, 
nted to the annual meeting, it was stated that the 
quarterly dividends at the rate of 6 per cent. per annum 
guaranteed a lessees, the Western Union Telegraph Com- 
pany, have been duly paid as well as the interest semi- 
annually of 6 per cent. per annum upon the £60,000 sterling 
bonds of the company redeemable by the lessees in 1896. 
The election of directors for the ensuing year resulted in the 
appointment of the following gentlemen : Messrs. Thomas 
Swinyard, President; Hon. Frank Smith, Vice-President ; 


H.S8. Northrop, Alex. T. Fulton, General Thomas T. Eckert, 


Erastus Wiman, Charles A. Tinker, A. G. Ramsay and 


The Livonia Electrical Letters, Sigus and Devices 
(Cox, Robinson and Gritton’s Patents.)—These letters, 
&e., which have been designed to mect the need of a good 
day and night. sign, consist of a galvanised iron outer case 
forming the letter or design to be shown. This case is lined 
out with reflecting surfaces fixed in the shape of a trough or 


V. In this trough, and following the contour of such letter, 


sign, or device, are arranged incandescent lamps of an 
desired candle-power, placed either: in series or parallel, 
grouped on one, two or more circuits, according to effect 
desired, and placed at such an angle that a multiplied 
image of every lamp is obtained. When the lamps are 
illuminated the letters glow brilliantly under all conditions 
of weather. The main feature of the system as an advertise- 
ment consists, however, in placing lamps of different colours 
on separate circuits and alternately cutting the different 
es connected to them in and out of the main circuit. 
he alternations of the different circuits are effected by 
means of a combined gravity, clock-work and electric 
motor switch of great simplicity. The spark on break- 
nd the main circuit is very effectively dealt with no matter 
What the strength of current is. We may mention that the 
po qu p are entirely made and broken under water. The 
un 4 à running this system may be estimated by taking 30- 
a ue sc being most suitable for letters between three 
‘tim ni feet in height, and that 10 of these burning at one 
Y e will be quite sufficient to light them well. The cost 
gr has been found to be no more than the usual 
ie In any ordinary installation, the flashing not having 
mA peu icial effect on the lamps, and again owing to the 
. do coloured lamps being used it is scarcely necessary 
4 nthem bright like the white lamps. We understand 
tip these signs have now been working through- 
pl À Nour À for some months without a single fault, 
me em being at the Trocadero Music Hall, London,’ 


bly à our own observation goes, they appear to be 


pted for the purpose. 


- cation with the Manchester office, which is ve 


coal gas in a heated atmosphere. 


 Bros., h 
why Mr. Hering insists upon the positive pole of the battery 


Long-Distance Telephony.—The . Thornberry long- 


- distance transmitter, an instrument much used in the United 


States and Canada, has now heen introduccd into this count: y 


by Messrs. Walter T. Glover & Co, and has proved itself of 


great service in connecting their offices in London and 
Manchester without necessitating a special line to the 
exchanges at either end, and the service is so good that Mr. 
Edmunds can by this means put himself in direct communi- 
important 
during-his partner’s prolonged absence from business. It is 
interesting to note that this simple long-distance transmitter 
oy be used just as easily as the Blake, with which we are all 
so familiar. | 


Accident at a Private Station.—An accident occurred 
at the installation belonging to the Electric Construction 
Corporation, Walbrook, last Thursday. During the running 
two of the men were rendered unconscious by inhalations of 
It was not, however, 
serious, as the men resumed work with little delay. 


Cable Testing.—The paper which we publish on another 
page by Mr. Carl Hering may possibly be found of some 
value to youthful electrical engineers, but we cannot hel 
feeling that in matters of this kind America is years behin 
the times. American electricians seem to become suddenly 


famous amongst their own countrymen mainly through re- 


suscitating the nearly forgotten ideas of electricians of a 
past age, and technical journalists in the States help on this 


rapidly gained notoriety through ignorance of the labours of 


earlier workers. Nearly 20 years ago the late Robert Sabine 
designed, and the British Telegraph Manufactory constructed, 
testing sets, in which all the measurements so lengthily 
treated by Mr. Hering were made simply by shifting plugs 
and without altering a single connection, and we should be 
much surprised if Messrs. Clark and Muirhead, or Elliott 
not done the same thing. We would like to ask 


being always to earth ? Is it never necessary to take readings 
with both copper and zinc to line in America? Here it is 
always done in cable testing. 


Elmore Again.—* An Original Shareholder,” writing to 
the Financial News under date of the 20th inst., remarks 
that no doubt the readers of that paper as well as himself 
wondered at the fall in Elmore French and wire shares which 
took place the day previously. The writer, who has occa- 
sionally figured in our own pages, then goes on to explain, 

ibly to his own satisfaction, the reason of the drop, and 


exhorts his fellow shareholders not to be misled by the pre- 


sent market values. Every day that passes, he pathetically 
cries, proves moré clearly and conclusively the value of the 
Elmore process ; he is right, for people must by this time be 
regaining that little sense of which they have been tem- 
porarily bereft. M. Sécretan, he adds, is working heart and 


soul in the business ; but even M. Sccrétan’s “ heart and 


soul ” cannot impart new life to a body possessing so little 
vitality of its own. 


The Telephone in Spain,—Dalziel’s agency, dating from 
Madrid, March 24th, states: The Spanish Government has 
published the conditions under which tenders will be received 
for the construction and working during a certain number of 

ears of a complete network of telephonic lines, to be estab- 


ished between the principal towns in Spain. For this purpose 
the country will be divided into four districts. Telephonic 


communication must be established between the principal 


towns designated in each district, within 10 months after the 
date of the concession ; with other towns of less importance, 
within a year from the same date ; and with other places, 
within three years. All the ee employed must be of 
the most perfect description. The maximum charges to the 
public are fixed by Government, and the holders of the con- 
cessions will pay an annual sum to the State for each kilo- 
mètre of line. The full conditions under which tenders will 
be received are published in the Madrid Gazette. 


Efficiency of Accumulators.—The central station in 
Dessau is the property of the German Continental Gas 
Company. The accumulators in operation last year aré said 
to have yielded an efficiency of 78°9 per cent., although the 


rate of discharge was very irregular during the summer. . 
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Mutual Telephone Company.—Messrs. Mix and Genest 
say that they supplied the Mutual with their “ Spoon- 
shaped Receiver,” which has proved a decided success. 


A Notion from America.—We observe that Mr. John B. 
Verity has picked up a very good notion on one of his visits 
_to our cousins over the water. One of the most effective 


. modes of advertising in some of the American journals is | 


that which takes the form of a periodical letter from the ad- 
vertiser to his friends and customers, who cannot fail to 
become convinced by the freshness of such announcements 
as to new departures and developments that they must 
emanate from a “live” man, and one of the right sort for 
doing business with. It is the intention of Mr. Verity’s 
firm to utilise one of our advertising columns in this way, 
and we feel sure it will be watched with interest by those 
engaged in the electrical industry. 


Harwich Lighting.—Tenders are required for the public 
lighting of the urban district by electricity, gas, oil, or any 
other method, from Ist August, for the urban sani 
authority. Such tenders must be delivered at the office of 
Mr. A. J. H. Ward, town clerk, Harwich, by the 4th April, 
endorsed “ Tender for public lighting.” 3 


Patent Ampéres,—A correspondent has sent us a cutting 
from a paper circulating in the Lakes district which devotes 
a portion of its space to describing the electric launches which 
are to ply on Windermere. We notice that the ampères and 
all electrical fittings are Immisch’s patents, and really, pending 
the final solution of the.electrical units difficulty, we see no 
reason why everybody should not use his own particular 
patent ampere. 


The Burning of the Japanese Parliament Houses, 
—The origin of the fire which destroyed the Japanese 
Houses of Parliament, at Tokio, two months ago, has been 


traced to the electric light wires in the building, which, . 


stutes the Hlektricitdts Zeitung, have been carelessly put up. 
The actual damage is estimated at £500,000. The Upper 
House has rented the Imperial Hotel, and the Lower House 
meets in the Hall of the Tokio Polytechnic School, until 
such time when the building can be re-constructed. 


Electric Dentistry.— A demonstration of the new 
“ Dental Vibrator ” took place at the Institute of Medical 
Electricity, 35, Fitzroy Square, last Thursday, in the pre- 
- sence of several dentists, electricians, members of the Press, 
and others. The vibrator is an entirely new departure from 
the many contrivances hitherto devised for the same purpose. 
It does not depend for the resultant insensibility produced on 
the use of anæsthetics, but proceeds on the principle of 
. setting up in the nerve of the tooth a series of extremely 
rapid vibrations, which effectually amen the sensation of 
- pain, the action of the instrument being divertant and not 

anesthetic. The apparatus consists of a small Rhumkorff 
induction coil, made with an extremely fine wire, and having 
a delicate and highly-strung spring armature, which is 
strained by a clamp and screw at either end, and thus pos- 
_sesses great sensibility. The armature spring plays an im- 
“portant part in the operation of the instrument, its vibra- 
tions are at the rate of 452 per second. The patient is 
placed in the ordinary dentist’s chair, and his position 
adjusted, with the aid of its fittings, to that most easy and 
_ convenient. The patient takes the negative electrode in his 
left hand and the positive in his right, and the current is 
allowed to flow for a few moments until the patient signifies 
that it is as strong as he can bear, when it is immediately 
- cut off at that strength by means of a “switch,” which is 
worked by the operator’s foot. The forceps are then con- 
nected by a conductor with the other portions of the positive 
electrode, and, everything being prepared for the extraction, 
the patient grasps the handles as tightly as ible. The 
~ actual extraction is then at once he with, the current 
being turned on for the purpose. The moment the tooth is 
extracted the current is cut off. The patient experiences no 
pain during the operation, but is merely conscious of a 
tingling of the hands and the forearms, resembling that 
commonly described as “ pins and needles.” 


Electric Light Exhibition.—The directors of .the © 


Crystal Palace have decided to organise a second Electric 
Light Exhibition, which will be opened in the autumn. 


+ 


NEW COMPANIES REGISTERED, 


The London Rubber & Packing Compan | 
—Capital, £3,000 in £5 shares. Ghiects. 
4th inst. between G. Dixon 
part an . H. Wesencraft for the com of 
part, for the acquisition of the business carried 4 
under name of London Rubber and Pack. 
ing Company,” dealing in India-rubber, gutta- leather 
and electrical goods, &c., at 47, High Bridge, ane | 


Tyne, and to manufacture, construct and deal in all kinds of 
electrical articles, appliances, and fittings, and leather, India. 
rubber and gutta-percha goods of every description, 


tories (who, with the exception of W. D. Hick with 5, take 
10 shares each) : G. Dixon, 47, High Bridge, Newcastle : 
R. Herron, 72, Northumberland Street, Newcastle ; §, Perey, 
161, Northumberland Street, Newcastle ; A. Scott, Heaton, 
Newcastle ; J. Tabb, Beechwood, Newcastle ; W. D. Hick, 
95, Pilgrim Street, Newcastle ; R. H. Wesencraft, Quay Side, 
Newcastle. The number of directors is not to be less than 
three nor more than five. Qualification, 10 shares, @. 
Dixon is managing director. Registered on the 17th inst, 
by Jordan and Sons, 120, Chancery Lane, W.C. Registered 
office, 47, High Bridge, Newcastle-upon-Tyne. _ 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Windsor and Eton Electric Light Company, Limited, 
—The annual return of this company, made up to the 13th 
inst., was filed on the 17th inst. The nominal capital is 
£30,000, divided into 5,950 ordinary shares of £5 each, and 
250 founders’ shares of £1 each. 250 £5 shares are taken 
up, upon 7 of which the full amount has been called and upon 
the remainder £4 per share has been called. The calls paid 
amount to £968 and unpaid to £39. Office, 54, High Street, 
Windsor. | 

The Taunton Electric Lighting Company, Limited.— 
The annual return of this company, made up to the Lith 


_ inst., was filed on the 16th inst. The nominal capital is 


£20,000 in £5 shares. 2,556 shares are taken up, upon 
1;769 of which the full amount has been called. The calls 

id amount to £8,845, and considered as paid, to £3,939. 

ffices, St. James’s Street, Taunton. 3 

Woodhouse & Rawson Electric Supply Company, of 
Great Britain, Limited.—The annual return of this com- 

ny, made up to the 27th ult., was filed on the 19th inst: 
The nominal capital is £100,000, in £10 shares. 2,007 
shares are taken up, upon all of which the full amount has 
been called. The calls paid amount to £20,070. Office : 1, 
Queen Victoria Street, E.C. 

Northern Electric Wire and Cable Manufacturing 
Company, Limited.—The annual return of this company, 
made up to the 6th inst., was filed on the 18th inst. The 
nominal capital is £20,000, divided into 660 fully paid up 
and 3,340 ordinary shares of £5 each. All the ag hy up 
shares and 1,052 ordinary shares are taken up, u 
each of the latter £1 10s. per share has been called. 
calls paid amount to £1,561 10s., considered. as paid to 
£3,300, and unpaid to £16 10s. Office: Square 
Halifax, Yorkshire. 

Lineff Traction and Lighting Syndicate, Limited 
The annual return of this company, made up to the tore 
January last, was filed on the 19th inst. The no 
capital is £10,000 in £10 shares. 8,824 shares con? 
upon 821 of which the full amonnt has been paid. bo 
calls paid amount to £821, and considered as paid to £8, 
Offices : 11, Queen Victoria Street, E.C. The 

The Electro-Metallurgical Company, Limited 
statutory return of this company, made up (0 the 27 


January was filed on the 18th inst. The nominal copia | 
to 


£2,500, in £5 shares. 182 shares are taken UP Opn 
which the full amount has been called. The 
amount to nil, considered as paid to £900, and un 
£10. Office: 26, Waterloo Street, Birmingham. The ass 

Lane-Fox Electrical Company, Limited.— Pore 
return of this company, made up the 10th inst., ar tee 
the 20th inst. The nominal capital is £100, im ; 
100 shares are taken up, upon none of which has a8 


‘(Manon 27, 199) 


an 
of the one 


been called. Offices : 2, Princes’ Mansions, Victoria Bt; 8 ' 
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Notting Hill Electric Lighting Com ny, Limited.— 
The annual return of this company, made up to the 11th 
inst, was filed on the 19th inst. The nominal capital is 
£100 000, divided into 550 founders’ shares, and 9,450 

‘omy shares of £10 each. 550 founders’ and 6,452 
ordinary shares are taken up. Upon 7 founders’ and 134 


ordinary shares the full amount has been called, and upon 


543 founders’ and 6,318 ordinary shares £6 per share has 
been called. The calls paid amount to £42,576. Offices : 
9, Austin Friars, E.C. 


CITY NOTES. 


The Brighton and Hove Electric Light Company, 
Limited, 


Tam directors have pleasure in submitting to the shareholders the 


report of the operations of the company from the 1st January to the 
gist December, 1890. 

The profit and loss account, after writing off an rm > sum for de- 

ciation of plant (which has, however, been kept in thorough repair 
out of revenue), shows a balance of profit for the year of £768 2s., 
from which has to be deducted interest on debentures £123 6s. 7d., 
leaving a net amount of £644 15s. 5d., which, with the balance 
brought forward from last year’s accounts, makes the sum to the 
credit of profit and loss account £1,202 15s. 1d. 

The directors recommend that this shall be dealt with as follows :— 


£ s. d. 
Written off from “S account, Garman 
case” (one-third of £697 6s.10d.)_... £8. 0 
Dividend 5 per cent … 750 0 
| £1,202 15 1 
The directors greatly regret that in consequence of the continued 


ition of the Corporation of Brighton, they were last year 

disappointed in their efforts to obtain a provisional order under the 
Electric Lighting Acts, 1882-1888. They have, however, this session 
applied to the Board of Trade for power to lay underground mains 
in that portion of Brighton which is not embraced in the area which 
the Corporation at present pepe to mr D In the event of this 
provisional order being granted, they are willing to withdraw their 
overhead wires from the Corporation area. 

Should the application for the provisional order not be successful, 
the company will continue to supply throughout the whole of 
Brighton, including the area served by the Corporation, by means of 
its overhead wires ; and it hopes to be able, by means of its greater 
economy of working, to make satisfactory headway against the com- 
petition of the Corporation. 

During the past year every effort has been made by the company 
to come to terms with the Corporation, and the directors cannot help 
feeling that eventually the Corporation will acknowledge the desira- 
bility of making some arrangements with the company. By means of 
the company’s system, every householder in Brighton can, at a fort- 
night’s notice, obtain the electric light; whereas the low tension 
system laid down by the Corporation is not suitable for serving an 
extended district, so that the company’s plant would most satisfac- 
torily supplement the plant of the Corporation, if the two concerns 
were working in harmony. 

_The company has during the past year proceeded with the altera- 
tions referred to in former reports, and at the present time the whole 
of the company’s supply is on the most modern system known, i.c., 
the alternating current high pressure converter system, by means of 
= ty ere ene connected with the use of accumulators is 

as well as the heavy cost in mai i e £ 

tenlon system, vy mains, necessitated by.the low 
_ Failing coming to an arrangement with the Corporation, it is the 
intention of the directors to lay down additional plant in order to 
cope with the pressing demand from consumers outside the None ral 
er 8 proposed area of supply, and the attention of those shareholders 
a wish to subscribe a portion of the additional capital is drawn to 

advantages offered by the company’s debenture stock. 
| ace of £15,000 debenture stock, which was created on the 
rms :— 

Le debentures, carrying 6 cent. per annum interest, 
pve 7 half-yearly, will be paid off at par at the end of five years 
nd e date of issue. The company, however, reserve the right to 

m the entire issue at £105 per cent. at any time within the cur- 

cy of the bonds, on giving three months’ notice.” 
: the other hand, any debenture holder will have the right to 
po his holding, or any part thereof, for a similar amount of 
rrr! shares at any time, even after he has received the notice of 
af the he by giving one month’s notice to the secretary 


dont Hove commissioners, who now hold a provisional order, have 

ca: ry to do the work themselves, but to let it out to a com- 

all eg in view of the fact that this company is already meeting 

ry demands for electric lighting in Hove, the directors 

tensions ye the preference with the Hove commissioners for any ex- 
of electric lighting which the commissioners may require. 

ts take the opportunity of thanking their customers for 


the 
| St the d hearty support which they have afforded to the com- 


the position in which the company finds itself placed. 
year Mr. Albert Gay has resigned his position as 


manager, having been offered the important post of of the 
House-to-House Electric Company’s Works; West Brom . Mr, 
Gay gave the directors t satisfaction, and they are sorry to part 
with him. Mr. Alfred Hodgson, who has been for the past four years 
secretary of the company, has been o 4 manager in his stead. 

. Dnring the past year Mr. Frank Wilden Bentley has ceased to be 
a director, and the shareholders are invited to nominate some one—a 
local gentleman by preference—in his place. 

If the company obtains its provisional order, or comes to a fair 
working arrangement with the Brighton Corporation, it will be de- 
sirable and agreeable to your board to invite the corporation to 
appoint a director to represent its interests and those of the rate- 
payers generally. ; | | 

e retiring director is Mr. Arthur Kimber, who offers himself for 
re-election. | 

The meeting will have to elect an auditor or auditors for the 
ensuing year. | 


Baranon 3ist December, 1890. 


LIABILITIES. 
To authorised capital— S: 
20,000 shares of £5 each ... £100,000 0 0 
» Capital issued— 
3,000 shares, fully paid ... 15,000 0 0 
» Debenture issue— 
25 shares of £100 each, fully paid . ' 2,500 0 0 
» Sundry creditors 2,417 7 0 
» Balance of profit and loss account on December jt 
31st, 1889, brought forward 557 19 8 
Add the profit for 12 months ended 31st December, 
1890, after providing for 5 cent. deprecia- 
tion on plant, premises, and circuit (£768 2s), 
less interest on debentures (£123 6s. 7d.)  … 644 15 5 
| £21,120 2 1 
ASSETS. | 
| 
By plant (£9,365 11s. 4d.), premises (£1,753 4s. 7d.), 
circuit (£4,040 9s. 5d.), together £15,159 5s. 4d., 
less depreciation for current year, 5 per cent. 
(£757 19s. 3d.) ... 14,408 61 
» Installation stores 1,240 5 10 
» Electricity stores... 93 17 2 
» Stock of coal and coal in trucks at railway : | 
station  …. se 156 12 3 
» Provisional order (amount expended) 1,713 7 5 
» Office furniture one ee wit 4 2 
» Sundry debtors |: 2,112 18 8 
» Suspense account (Garman case) ... . 60 
» Cash at bankers and in hand ae Les 649 3 8 
£21,120 2 1 


Prorir AND Loss Account from 1st January, 1890, to 31st 


December, 1890. 
De. £ s. à 
To Repairs to plant, premises, and circuit 14 9 
» Amount written off for depreciation of plant and _ 
circuit, 5 per cent. ... 
» Rent, rates and taxes ... 
» Office expenses 
» Directors’ fees | 195 0 0 
» Wayleaves wes 88 18 8 
» Interest and discount ... L'1 
; £3,404 6 4 
Cr. | 
By Net revenue from supply of electricity... … 3,361 11 9 
, Net revenue from wiring new premises .. =... 42 14 7 
| £3,404 6 4 
De. 
£768 2 0 
Cr. 
By Balance brought down 768 2 0 


The annual meeting was held on Tuesday night, Mr. Robert Ham- 
mond in the chair. 

The CHAIRMAN, in moving the adoption of the report and balance 
sheet, said he would like to draw attention to the fact that the. year’s 
trading showed a balance of profit of £768 2s., and, after deducting 
debenture interest and ine forward the balance from the previous 

ear, there was available for division ah amount of £1,202 15s. 1d. 
From this it was proposed to pay a dividend of 5 per cent. on the 
ordinary share capital of the company, £15,000. The dividend would 
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ahsord £750, and out of the balance it was intended to write off a 
third of the £697 6s. 10d. which figured to the debit of the “ suspense 
account Garman case,” and was the amount of indemnity the company 
had to pay in connection with the sad accident, which was attributed 
by some to the company’s negligence. It was already well Known to 
them that the company’s application for a provisional order in the 
Session 1889—90 was not successful, but the company had renewed 
its application, limiting the area to that portion of Brighton which 
lay outside the proposed corporation area, and in the event of its 
obtaining this provisional order the company would withdraw its 
wires and its opposition in the corporation area. Should, however, 
the application for the provisional order not be successful, the com- 
pany would continue to supply the whole of Brighton, and would 
trust to its system and the greater economy which was possible under 
it, to make satisfactory headway against the competition of the cor- 
ration. It was a very gratifying thing to point out. to the share- 
olders that the system which the company adopted some two years 
ago, the alternating current high tension transformer system, was 
now almost universally acknowledged as the only possible system for 
supplying electricity over an extended area by the leading elec- 
tricians not ouly in this country but throughout the world. All the 
new work in America was being carried out on this high tension 
system, and practically’ one might say -that only very old-fashioned 
engineers, who had not kept pace with the times, found themselves 
advocating the low tension system, which had its day and finished its 
career in the minds of serious people-some six or eight years ago. For 
instance, during the past few months the City of London deeided to 
grant powers to two companies, and, in both cases, the system which was 
ractically worked out by this company in Brighton had been adopted. 
peaking of the Corporation, their purse was a much: longer one than 
the company’s, and if it came to a question as to who could lose the 
most money, he quite acknowledged that the ratepayers of Brighton 
would be able to beat them on that score—(laughter)—but in an 
actual and fair working competition they (the company) would gain 
the victory. The company were doing their very best to come to 
an amicable arrangement with the corporation, and he personally 
had felt confident for some time past that it was greatly to 
the corporation’s interest. to come to an arrangement with the 
company. It would be noticed that the amount of capital at 
present invested in the company was £17,500, of which 
£2,500 was held in debentures. . It was proposed to in- 
crease the debenture capital =| a further £3,000, bringing up 
the total to £20,500. He would like to take this opportunity of 
correcting a misapprehension which existed in the minds of many 
ratepayers of Brighton, and which had been referred to in various 
observations that had been made in the corporation with regard to 
the company. There was an impression that the £17,500 share capital 
of the company was largely e up of promotion money, and did 
not actually represent plant. He could only say in reply that the 
original founders of the company bought a limited amount of plant 
compared with that which the company at present held for the sum 
of £2,000, and that after a further £2,000 had been spent upon it, it 
was valucd at £8,000, so that the profit made in the formation of the 
company by those who were buld enough to purchase the old concern 
under the hammer, was £4,000 in shares. But the plant that was 
taken over by the company was valued at fully the £8,000 paid for it. 
Siuce then various important additions had been made, bringing up the 
present total to £17,500, and he had great pleasure in assuring the 
shareholders that during the past year the plaut had been kept in 
repair out of revenue, and that for every penny that appeared on the 
balance-shect the company could show a satisfactory asset. He had 
much pleasure in moving that the accounts and report be accepted, 
and that a dividend of 5 per cent. be paid. 

Mr. CasH seconded the motion, congratulating the shareholders on 
the position of the company under adverse circumstances, and com- 
plimeuting the directors on their management of 1ts affairs. 

The motion was carried. : 

On the motion of the CHAIRMAN, seconded: by Mr. Casu, Mr. 
Kimber was re-elected a director. Messrs. Ball, Baker, Rowe & Co. 
were reappointed auditors, on the motion of the CHAIRMAN, seconded 
by Mr. KIMBER. | | 


The Telephone Company of Egypt, Limited. 


THE report of the directors for the year ending 31st December, 1890, 
presented at the eighth ordinary general meeting of the company, 
on Tuesday, stated the revenue account, after providing £345 for in- 
terest on debentures shows an amount to credit of £3,670 10s. 1d., 
adding to this the sum of £1,459 1s. 4d. brought forward from 31st 
December, 1889, there remains a balance for disposal of £5,129 11s. 5d., 
out of which the directors recommend the payment of a dividend of 
6 per cent. on the preferred shares, free of income tax, carrying for- 
ward £1,508 5s. 5d. Considerable expense has been incurred during 
the past year in the renewal of lines and instruments, all charges in 
connection therewith having been provided for ont of revenue. The 
directors have also deemed it advisable tocliminate from the accounts 
certain subscriptions, the collection of which appear doubtful. A 
further issue of £1,500 6 per cent. deberitures was made during the 
year, in order to replace a portion of the revenue that has been ex- 
pended on capital account. The business at Alexandria and Cairo 
shows a less favourable tendency, due to local circumstances. The 
growth cf the exchange at Port Said,on the other hand, bas more 
than fulfilled the expectations of the directors, and this exchange will 
in time add to the income of the company. A small exchange was 
opened during the year at Assiout, and negotiations are now in pro- 
gress for the establishment of an exchange at Suez, with a branch at 
Port Tewfick. The gross revenue of the company at 31st December, 
1890, was £10,852 8s. 2d., and the total number of subscribers in 


Egypt, 994. Under the articles of association Mr. Henry Gréwing 
retires from the direction, but being eligible offers himself for te. 
election. Messrs. Price, Waterhouse. and Co., the auditors of the 
company, also retire, and offer themselves for re-election, 


The SECRETARY having read the notice convening the 

The CHAIRMAN said: Gentlemen, I assume that the report and 
accounts, which have already been placed before you, may be taken 
as read. I think that during the past ycar the business has been 
kept up to a fair point of prosperity, though, in fact, so far as 
accounts are concerned, the profits are £340 less than in 1889 but 
the benefits arising from the establishment of exchanges at Port Said 
and Assiout will only be felt in this and the following years, while 
the working expenses have been necessarily increased on their account, 
I think you must wait upon the reviving prosperity of the 
for any large extension of the business, The wires are for the most 
part being renewed with phosphor-bronze, and the replacing of some 
very large poles has also added to the expenses. These charges have also 
been met out of revenue, and as the manager reports. that all the 
lines are kept in working order, the directors have not thought it 
necessary to reduce the capital value of the company. Charges 
against revenue may become larger in future years on account of. 
maintenance, but so long as the lines and instruments are kept in good 
order from revenue there is no reason to make any charge for deprecia. 


- tion. You are no doubt aware that much trade has been transferred 


from Alexandria to Port Said and Suez, and as a consequence 


our business at Alexandria has fallen off to some extent; but 


Alexandria will always remain a place of considerable importance, 
and any falling off there will be certainly compensated by the esta- 
blishment of telephonic communication at Port Said and Suez, We 
have already opened at Port Said—I think we said so in. our last 
report—and though we have not yet opened at Suez, we are under 
negotiations for that purpose, and hope it will be established this year. 
We have had negotiations from time to time with the Egyptian 
Government as to the establishment of telephonic communication 
between Cairo and Alexandria, but the directors have not been able to 
come to a conclusion that such a line—which will cost no less than 
£12,000 to be efficient—would bring even a moderate return to the 
company. Perhaps, as the financial condition of the country improves, 
it may be worth while for the Government to establish a line, allow- 
ing the company to work it in connection with their exchanges at its 
ends, or to make some arrangement whereby the expenditure should 
not be entirely at the company’s risk. The matter will continue to 
have the directors attention. The directors believe the service is 
carried on with the greatest efficiency ; at all events, we have had no 
complaints from subscribers, and as this is due to the careful su 
vision of Mr. Evans and his staff in Egypt, the shareholders will 1 
hope, be able to express their satisfaction with the services of the 
Egyptian staff. Our staff expenditure has also been kept at a 
moderate scale by our able secretary, nor are the directors dilatory in 
requiring the explanation necessary to enable them to authorise 
it. While our expenditure is at the lowest point consistent 
with efficiency, and the dividend remains at only 6 per cent,, sab 
scribers in Egypt cannot expect our moderate charges for. 
rendered to be-reduced, though we hope this may be possible when 
the trade of the country improves. The committee in charge lend 
their aid to the superintendent in matters of importance when they 
arise, and advice is desired by the board, and our thanks are due to 
these gentlemen for thus gratuitously giving their time. 

No questions were asked or opposition offered, and the Chairman 
having moved the resolution approving the report and accounts, and 
declaring a dividend of 6 per cent., it was seconded by Mr. Henry 
Gréwing, aud unanimously carricd. 

The last mentioned gentleman, who was retiring by rotation from 
the board of directors, was re-elected, as also the auditors, Messrs. 
Price, Waterhouse & Co., and the usual vote of thanks concluded 
the meeting. | 


Elmore's Foreign and Colonial Company.—The dire 
tors of Elmore’s Foreign and Colonial Patent Copper ee 
Company, Limited, have called meetings for April 6th to alter the 
articles of association to enable them to distribute amongst the share 
holders the asscts held by the company, and represented by pra 
and debentures of the French and Austrian companies. — de 
clauses are altered so as to enable the directors to distribute will 
above securities as though they were dividend in ae they oaty 
immediately propose a distribution equivalent to £6 per pm 
share and £5 per founders’ share, reckoning the securities 
divided at their par value. bi 


The Telephone Company of Austria, Limited —™ 
company have declared the usual half-yearly dividend to oe 
inst., on the preference shares at the rate of 6 per cent. per su 
payable, less income-tax, early in April. 

= 


Elmore’s Austro-Hungarian Company. — Thur 
April 2nd, has been appointed settling day for shares num 
,000. 


TRAFFIC RECEIPTS. 


for tbe 
The Brazilian Submarine Telegraph Company, Limited. The receipts 
week ending March 20th, 1891, amounted to £6,174. 


for the 
The City and South London Railway Compeny- The traffic receipts 


week ended March 21st, amounted to £7 
imited. The receipts 
17 per cent. rg 
Company, were ©" 


The Western and Brazilian Telegraph Company, L 
week ending March 20th, 1891, after deducting 
receipts payable to the London Platino-Brazilian 
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SHARE LIST .OF -ELECTRICAL COMPANIES. - 
| Closing Closing ating week ending 
Presen ng week € 
Meme. Share. ( 9) “ter. 95) March 25, 189 
| — Highest. Lowest 
100 99 —102 99 —102 | eee eee 
been 2,809,310/ Do. Deferred ove Stock 
10 11$— 12 119— 124. 
‘Sai 84,500! 2nd Seri able in June, ‘1906 .. 100 103 —107 103 —107 nes oes 
; Said 75,0002 rs 5 C., es, repay ’ 3 924 28— 28 28 - 2} 
while 63,416 | Brush Electric Engineering , Nos. 1 to 63,416 
ount. 63,416 |. Do. do. Non cum. Preference, "Nos. 1 to 63 416 à 4— 6b i a 
mntry 60,000 City and Nos. 1 to 50,000 ... al 1084 
able, Capi ER 
some Comoldstd Construction and Maintenance, Liinited 14/- 
20,000 og Ltd, 7 p.c. Preference Shares, Nos. 1 to 20,000 — ‘ 104— U4 
16,000 | Ox Limited 10 p. 10 16,— 174 164— 174 
n good 60,710 | Direct t United States Cable, Limited, 1877 … 
wer Eastern Nos. 1 to 400,000 15— 1 15} — 15} 
0,000 p.c ere ove | ose 
300,000; Do. p. c. ques issue), 6), repay. August, 1899 100 | 
3 Y c. Mortgage De eee Stock eee 
tance, 260.000 Eastern Extension, and China h, Limited 10 1439— 15 149— 15 15 
91,8007|{ Do. 5 p.c. (Aus. Gov. Sub. ), Deb., } 100 103 —106 103 —106 104 
. We 7 * 
ur last 325,200/| Do. do. Bearer Nos. 1050—3,975 and 4,327—6,400  … 
South African Telegraph Ltd., 5 p. c. Mort. Deb. 1900 } 100 103 —106 103 —106 106 
yptian redeem. ann. drawings, Registered Nos. 1 to 2,343 | 
198,200/| Do. do. do. to bearer, Nos. 2,344 to 5,500 |"... 03 — 
able to 201,6007 Do. do. 4 p.c. Mort. Debs. Nos. 1 to 2016, red. 1909 100 99 —101 ul . 
than 45,000 | Electric Construction, Limited, Nos. 101 to 45,100 …  … “10 € 54— 
+ 19,900 |‘Electricity Supply Co. of Spain, Nos. 101 to 20,000 .. | 5 5 
66,750 | Elmore’s French Patent Co., Ltd, Nos. 1 to 66,750 2 1— 1 32 
 allow- 000 | Elmore’s Patent ting, Limited.., ‘Nos. 1 to 70,000 ... 2 3 — : 14 
8 at its 67,385 | Elmore’s Wire Mfg., Ltd., Nos. 1 to 67,386, issued at 1 p.m., all pd. 2 1— 1 24 34 vee 
20,000 | Fowler-Waring Cables, Nos. 301 to 20,300 ... only 5 24— 34 
6 p.c e 
Great Northern pe 17 — 17 17 — 174 si sais 
220 000 De Tol Company of ‘of 1883) 100 108 109 —106 | 106 | 1054 
9,384/| Greenwood and Batley, Ltd. Nos. 4667 to 14,000  … 10 114 114 11} vive 
5,334/ Do. 7 p. c. Cumulative Preference, Nos. 2 667 to non 10 11 — em — a 
41,600 | India-Rubber, Gutta Percha and Telegraph Works, Limited 
atory | 200,000/ Do. do. 44 p. c., Deb., 1896 100 tag 30 — 41 Po 55 
17,000 | Indo-European Limited … 25 — 
b. 11,334 | International Okonite, Ltd., Ordinary Nos. 22,667 to 34,000 ... ood 10 7I— 8 93— vee oes 
ay 11,334 Do. do: Preference Nos. 5,667 to 17,000. 10 93— 92 2 ins 
services 38,348 | London Platino-Brazilian Telegraph, Limited 10 6h— 74 | 
100;000/ Do. do. do. - 6p.c. Debentures 100 | 105-108 | 105 —108 
ge lend 43,900 *Metropolitan Electric Supply, Ltd., 6,101 to 50,000 paid) 10 8ÿ— 
438,984 | National Telephone, Limited, Nos. L. t0 438,984 5 4ÿ— 4 4a 
15,000 Do. 6 p. c. Cum., 1st Preference 10 12¢— 13} is 
en elephone os. 80 8. © — ig— 6 
nts, and 9,000 | Reuter’s Limit 9 94 
7 209,750 oo of England Telephone, Limited, Ordinary Nos. 1 to 2, 000, 1 inf ee 
Pai 2,501 to 3,500, 93,251 to 300, | Es. 
20,000 Do. 6 p. c. Cum. Pref., Nos. 1 to 20,000 (£34 only paid) 5 3} 200 
cluded 3,381 | Submarine Cables Trust Cert. | 115 —120 
78,949 | Swan United Electric Light, Limited (£34 only paid) 5 5 - She 
37,350 | Telegraph Construction and Maintenance, Limited 12 45 — 47 xd) 45 — me 46 aes 
150,0u0/ Do. do. do.  5p.c. Bonds, red. 1894 | ~ 100 102 —105 102 —1 M oa 
58,000 | United River Plate Telephone, Limited ‘ .. Sa 5 3— 4 3— 4 “ss ie 
direc 146,128/| Do. do. Stock | 85 —95 | 85 — 95 
do. p. Deb. Nos. 1 to 1, 1,000 100 
ican h, Limi Nos. 7,501 to 23,1 — eee eee 
he share Do. gite, c. Debentures 100 97 —100 97 —100 
py shares 30,000 | West Coast of America Telegraph, Limited io 10 2 — ER 2 258 | … 
If these 150,000! Do. do. do. 8 p. c. Debs, repayable 1 1902 ... 100 92 — 97 92 — 97 + eee 
ibute the 64,174 | Western and Brazilian Tolegeagh, Limited | a 15 12 — 124 12 — 124 128 123 
). 0. 5 p. ¢. e sai 6 
es to be 200,000 Do. do. , do. 6 p.c. Debentures “A,” 1910 100 |: 103 —106 | 103 —106 105 
Do.  6p.c. Mort. Debs., series “ B” of "80, red. Feb., 1910 | 100 | 103 —106 | 103 —106 
1, — This 88,321 | West India and Telegraph, Limited .... 10 3 22— 3 
the 30tb 94,563 Do. do. py p. c. 1st Preference 10 114— 12 114— 12 1133 | 118 
De 6 p. c. 2ud Preference 10 | … 
dns > Western Union of wv. S. Tel., 7 p. c. Ist Mortgage (Building) Bonds | $1,000 120 —125 120 —125 
1751001) ‘Do. 6 p: c. Sterling Bonds .. 100 | 100—104 100 —104 
hursda} 42,853 | Westminster Electric Supply Ord., Nos. 101 to 42,953 3 3$— 4 3g— 43 
bers 
* Subject to Founders’ Shares. 
| LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
lackpool Electric Tramway Com Limited, £10 (£ d), 74—78.—City of London Electric Lighting (Pioneer), Shares of £50, £25 
paid, 55—€0.—}X 10s Dis. À ’s Priorities, 3?—4—House to House Company 
jpts for the | paid), 42—54.—London Electric Supply Corporation, Ordinary (es, id), 2—24. —Mauchester Edison and Swan Compauy, 
its tor the md 1 paid) 2s 6d.—5s.—St. James’s and Phall Mall Electric Light £5, 6—64.—\Wovdhouse & Rawson Ordinary of £5 (£2 10s. 


paid), 2—2 24.—Preference, fully paid 3843. —Debentures 90—95.—Woods Electric Car, £10 paid, #—1}. 


La 


Bank Rare oF Discounr.—3 per cent. (29th January, 1891). 
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THE ST. PANCRAS ELECTRICAL 
EXHIBITION. 


Seconp NorIcr. 


THe AcmE ELECTRIC WORKS. 

Amongst the more important articles exhibited at the stand of the 
Acme Electric works may be mentioned the following :— 

Teague’s Patent Electricity Meter, direct reading in B.T. units, no 
constants or multiplier being required. It isa simple form of electro- 
motor, the armature of which consists of a hollow non-magnetic 
cylinder through which the current passes, contact being made by the 
lower edge, and end, of armature and spindle, dipping into troughs 
of mercury, in which by a special arrangement the mercury is pre- 
vented from spilling and the action of the atmosphere reduced to a 
minimum. e armature is enclosed in a strong magnetic field, and 
the speed is directly proportional to the current passing through the 


tration. These switches are also made coupled “ in the formerty, 
and' are“arranged to carry from 15‘ito 1,000 and 


Courtep D.P. Switch (NEw Parrzrn), 


They are also mounted on enamelled slates for main andybrand 
switchboards in combination with safety cut-out. Tae 


New Combined Improved Ayrton & Perry Magnifying Spring Vol 


. TRAGUE’s ELECTRICITY METER. 


armature. The range of the smallest size meter is from ‘5 to 10 
ampères, which is twenty-fold, and in the larger sizes it starts with a 
proportionately smaller current. 

Improved Patent Cockburn Quick Break-lock Switches.—These 
switches are now constructed on an entirely new principle, the amount 
of spring necessary to ensure the ends of contact brush bedding*firmly 


SMALL S.P. Swrrcx (NEw PATTERN). 


on the terminal plates being obtained by the flexibility of the brush 
itself, which is constructed of extremely thin rolled copper. The 
terminal plates are segments of a circle, being made-adjustable,’and 


LARGE S.P. Swrrca (New PATTERN). 


je | means of screws can be so arranged as to compensate for considere 
able wear on the brush. They are mounted on enamelled slate, and 
the ends of brush turned to a corresponding curve as shown in illuse 


and Ampére Meters are now made in several sizes. There are to 
scales on one dial witk only one pointer for both, and one terminal 
common to both circuitsthree” only being#required.. Special precst- 


SPRING AMMETER. 
tions are taken to ensure good insulation, and the indications sve al 


+, ! 


guaranteed correct to within 1 per cent. 


Ayrton & Perry’s New Patent Twisted 


Strip Ampère and Vol 


AYRTON & Perry COMBINED VOLT AND 
Meters, designed to replace the old hot wire instrument. = in 
for use with small E.M.F.’s and currents, and is 
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o0ths of v tres, and its indications are correct to within 
per for use either vertically or hori- 


zontally. 
Keys’ ELECTRIC COMPANY. | 

rettiest exhibits is that of the Keys’ Electric Company 
one - pod gen entrance to their room are the letters K. E. C., 
formed by incandescent lamps in green, red and white. The 
‘nterior, Which is most tastefully arranged, contains a number of 
aomestis machines—mangle, washing machine, sewing machine, elec- 
tric fan, &e, in constant operation. There is also an electric tea urn, 
which boils water in five minutes and an electric cigar lighter. 
Among the numerous other exhibits may be mentioned L well- 
finished switchboard with the new “ revolver switches,” which 
are much admired; as well as a large quantity of Dolivo amme- 
ters and voltmeters, electroliers, and fittings of rare artistic merit. 
As a curious incident, we may state that during the opening 
ceremony, the only time when the electric light was at all visible, 
happened whilst the Lord Mayor inspected the Keys Company’s 
room for the space of about a quarter of an hour, and his lordship 
in his opening speech referred especially to the numerous useful 
appliances which he happened to notice during this favourable 
interval. 


Tue GENERAL ELECTRIC POWER AND TRACTION COMPANY 


ve an extremely interesting show of electric motors, switches, 
sloctre light attings and accessories. Small electric motors are in 
operation, driving some of Messrs. Bradford’s well-known domestic 
machinery—wringing machines, washing machines, &c., as well 
as one of “Ovens’s” sausage making machines. This company 
have in constant operation at their stand a very neat contrivance for 
ventilating ; the electric motor and fan are mounted on the same 
spindle and make a handy method for keeping a constant supply of 
fresh air in circulation in saloons, theatres, churches, * and 
similar places. Electric drills for drilling holes of {ths inch to 1 inch 
in metal are also shown. Artistic electric light fittings cf all 


descriptions are exhibited, and several unique types of drawing-room, 


and library lamps give the visitors an idea of the extent of the com- 
pany’s manufactures. 
71 RasHLEIGH PHipps AND Dawson. 


We give this week an illustration of the much admired “ bead ray 
diffuser,” referred to in our last as being an attractive feature at the 


Evecrric Lamp with Ray DIFFUSER ATTACHED. 


stand of Messrs. Rashleigh Phipps and Dawson. It will be seen that 
the construction is very simple and that the framework on which the 
are arranged can be fitted to any existing lamp by simply 


SKETCH SHOWING SIMPLICITY OF ATTACHMENT. 


turning a screw 

those - Lamp covers hitherto in use, such, for instance, as 

have bana te En have been troublesome to keep in good order and 
requent renewal, but these diffusers will be much more 

Owing to the long time they will wear. The purpose they 


serve is to break up thé colourless’ light into brilliant and subdued 
rays, at the same time affording additional security in case of a 
broken lamp. The samples shown at present are each either of 
white beads or of beads of some single colour, but it is intended, by 
various combinations and arrangements, to produce diffusers of such 
distinct tones and tints as to meet every requirement as to colour. 


LONDON CHAMBER OF COMMERCE ELEC- 
TRICAL TRADES SECTION. 


THE Electrical Trades Section of the London Chamber of Commerce 
met on Friday last at Botolph House. In the absence of Mr. Crompton 
through illness, Mr. Garcke acted as chairman. The secretary read 
the minutes of the previous meeting which were confirmed. 


Tue TELEPHONE CLAUSES IN ELECTRIC LIGHTING Acts. 


The secretary read the report of the committee ap inted on the 
26th January to consider the telephone clauses in the Electric Lighting 

The report stated that when, in the Session of 1889, the first large 
batch of provisional orders were applied for consequent upon the 
passing of the Amendment Act of 1888, the question of the protec- 
tion to -be given by the orders to the telephone companies was 
naturally raised, and in order to settle the matter a meeting was held 
at the Board of Trade, at which meeting the clause inserted by the 
Board of Trade in all electric lighting orders of 1889 was settled after 
discussion. This clause was the result of a compromise, but was con- 
sidered by the parties present, including the Board of Trade, to be 
the best that could be adopted in the conflicting interests of the 
parties, i¢ was not, however, deemed wholly satisfactory by either the 
telephone companies or by the electric lighting companies, but it was 
inserted in all the 1889 provisional orders, all but three of which 
related to the Metropolis. This clause of 1889 was subsequently 
adopted by the Board of Trade in the model order issued by them in 
During the Session of 1890, a very large number of provisional 
orders were granted by the Bcard of Trade. In the great majority of 


. these the the 1889 clause was inserted by the Board of Trade, and no 


objection was taken to that clause by any of the parties promoting 
the orders, or by the telephone company. 

Certain of the local authorities, however, tried to amend the clause 
in their own favour, and the Board of Trade (which authority, it may 
be stated, has made it part of its policy to pay the greatest deference 
to the wishes of the local authority), without expressing any opinion 
on the merits of the difference, decided not to take the responsibility 
of determining the difference, but to refer the matter to Parliament. 
The machinery by which this was done was by altering the clause 
and leaving the telephone company to petition, but the Board of 
Trade distinctly disclaimed having settled the clause in the altered 
form, and explained this to the chairman of the committee. 

The question thus raised came up first before the Committee on the 
Electric Lighting Provisional Orders Confirmation (No. 6) (Birken- 
head Electric Lightiug Order) Bill, on the 3rd July, 1890. 

The night before that Bill came into committee, the Board of Trade 
wrote to the various agents representing the promoters of provisional 
orders, stating that the question was comiug before the committee on 
the Birkenhead order (without saying when), and that the clause 
settled by the committee would be inserted by them in all provisional 
orders of the Session. | ANR 

Your committee understand that this notice was received by some 
agents so late that they could not get to the committee room in time 
even to be present at the discussion, or until after the question had 
been decided. | 

Moreover, it is clear that the question. was merely one between the 
promoters of the Birkenhead order and the other promoters who had 
objected to the clause as agreed in 1889 (all of whom were represented 
by the same agents), and their opponents, and that neither the repre- 
sentatives of the London companies nor the promoters 6f other orders 
had any locus to be heard by the committee. 3 

This committee, however, settled a clause which is admittedly more 
Juvourable to the telephone companies than the clause of 1889, and 
the Board of Trade, in pursuance of the determination, of which 
notice was so tardily given by them tothe other promoters, took steps 
to insert this clause in all pending provisional orders. 

Your committee desires that the section should clearly understand 
that when a Provincial Order Confirmation Bill comes to Parliament, 
the promoters of a provisional order have to promote it in the form in 
which it has been granted by the Bourd of Trade, that they have no 
power to ask the committee to alter the form of the order in any 
manner, and that no question can be raised by any one upon the order 
except with the consent of the Board of Trade, or upon petition pre- 
sented by parties having a locus against the order. 

Your committee are informed: that it so happened that a great 
many orders affecting London and other places been granted by 
the Board of Trade, with the telephone protection clause of 1889 
inserted, and that the confirming Bill had been introduced into 
Parliament prior to the date when the committee considered the 
Birkenhead order. 

Many of these Bills, however, were not opposed, and none of them 
by the Telephone Company (who had throughout expressed their 
readiness to abide by the settlement made in 1889), and came there- 
fore before Mr. Leonard Courtney, the chairman of committees, as 
unopposed Bills. 
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The Board of Trade gave notice of their intention to request the 
chairman to insert the Birkenhead committee clause in lieu of the 
clause inserted in the order as granted. 

‘When the question came before Mr. Leonard Courtney, he decided 
that in the face of opposition by the promoters of the order, he could 
not make an substantial alteration, even at the instance of the Board 
of Trade, and in those cases therefore where the order had been 
granted previous to the decision of the Birkenhead committee, and 
objection to the se ag alterations was made by the promoters, the 
1889 clause remained. 

The Board of Trade, however, inserted the 1890 clause into the 
orders subsequently granted by them, and (notwithstanding the 
opposition of the promoters, and the fact that the telephone com- 
| og did not ask to have the clause of 1890 inserted, but expressed 

eir concurrence in the agreed clause of 1889 being adhered to), 
declined to make any alteration. 

Your committee, however, are informed that in the case of the 
City of London provisional orders, the last two granted by the Board 
of Trade, during the Session of 1890, the Board of Trade, at the 
request of the Commissioners of Sewers for the City, agreed to the 
1889 clause being inserted in the House of Lords in these orders in lieu 
of the clause of 1890, which they had inserted in the orders when granted. 

For the convenience of the section, printed clauses of the Sessions 
of 1889 and 1890 are attached to this report. 

Your committee understand that the of Trade’s action in the 
matter was governed by the following considerations :— 

They say that in 1889 the responsibility of dealing with the ques- 
tion had been taken out of their hands by the agreement come to 
between the parties. 

The Board of Trade therefore determined to insert such agreed 
clause in all orders. 

They departed from this, however, at the request of a local 
authority, with the result that a committee of the House settled the 
clause. The of Trade thereupon came to the conclusion that 
their proper course was to put the committee’s clause into all pending 
orders, without reference to locality, or to the expressed wishes of the 
telephone and electric light companies. 

At the request of a local authority the Board returned to the 1889 
clause in the case of the City of London Orders. 

The Board of Trade have, however, not acted consistently to the 
course of procedure thus laid down by them. 

During the present session some 70 to 80 provisional orders are 
being prom and the Board of Trade, in the model order which 
they have issued, have put forward a third clause on this subject 
differing from the clauses of 1889 and 1890, and again altering the 
rights of the two sets of parties. : 

Your committee feel strongly that while the Board of Trade are 
the protectors of the rights of the public in dealing with these 
matters, and are perfectly justified in altering the conditions which 
they think necessary to impose upon undertakers in the interests of 
the public, or of the safety of buildings or otherwise, or as to the 

prices to be charged and so on, should not lightly take away from two 
. sets of people the right to contract as to the relative positions of such 

parties in carrying out their undertakings. 

It is true that the electric light com 
operations under statutory authority, an 
panies have no statutory authority. 

The telephone companies were, however, so to speak, in the field, 
and carrying on a lawful business when the electric lighting com- 
panies were promoting their orders. © 

The Telephone Company therefore had a right to say: You shall 
not injuriously affect our business, but we will be satisfied if you will 
give us certain clauses for our protection, and the electric light 
undertakers had also the undoubted right to say we will give you 
such protection, but no more. 

Your committee moreover admit that in cases where there is a 
contest as to the proper clauses to be inserted, the Board of Trade 
was no doubt justified in abiding by the precedent set them by a 
committee of the House under similar circumstances. But your 
committee cannot understand why the Board of Trade should think 
it necessary to intervene between the only parties interested, and say 
that those parties shall not be entitled to settle by agreement the 
quantum of protection to be given by one to the other. 

It has been suggested that the Board of Trade in this matter are 
protecting the rights of the Postmaster-General, as the telephone 
companies carry on their business under a license from the Post- 
master-General. 

The rights of the Postmaster-General are, however, expressly 
reserved by the orders granted, and anything that is arranged between 
the undertakers and the telephone companies can in no way affect 
these rights. | 

It would, therefore, seem to your committee that the Board of 
Trade in dealing with this question are unnecessarily curtailing the 
rights of electric lighting and telephone companies to agree amongst 
themselves how far one is to take precautions against interference 
with the property of the other. For, as already stated, the essence 
of the clauses is protection to the telephone companies. 

In the Birkenhead case, moreover, the two parties did not agree, 
and the committee was asked by the parties to settle their dispute. 

Your committee feel that it is most desirable that steps should be 
taken by the Chamber of Commerce on the question of principle, as 
they feel it is most desirable in the interest of those who have 
invested and are investing capital in these undertakings, that they 

should not be to the continual expense of discussion every 
session, both with the Board of Trade and Parliament, how far one 
of them is or is not to be protected, that there should in fact be some 
finality to the discussion, and that the rights of the parties to contract 
with each other should not be disturbed. 

Your committee feel that it is not for them to suggest what steps 
the section of the Chamber of Commerce should take upon this 


ies only on their 
that the telephone com- 


He had supposed the Board of Trade would fo 


report, but they do feel very strongly that the representations 
be made to the Board of Trade, based upon the principles ra 

e report was signed by Colonel Jackson and Mr. Wi 
on behalf of the telephone companies, and by Mr. me 
Sydney Morse on behalf of the electric light companies, | 


Some discussion followed the reading of the report, 

Mr. Sipney Morse read a letter from the Board of Trade, 
that the telephone em, er bad informed them that they i 
to oppose all provisional orders for their protection unless sati 
to them, and that the railway companies did not consider the clause, 
as it stood at present, afforded adequate protection to their 
lines. Speaking on the subject he said that he had written to 
Board of Trade, pointing out that the 1889 clause had been agreed 
on by the telephone and electric light companies, and ing them 
to insert it in their orders in place of the . of 1891 The Board 
of Trade had replied that they had considered the matter, but could 
not do as requested. Members of the chamber were probably away 
that the custom in private legislation was for the op ts of a bill 
to né mg its promoters and offer to withdraw their « iti 
provided the clause they desired should be inserted. The deat 
usually inserted as a matter of course, and the — withdrawn, 

( U] w the same course 
with provisional orders, but they had refused to doso. Promotersotan 
electric lighting provisional order were in a great when 
coming to the House of Commons for confirmation, They could not 
alter a word whilst anyone else might object. If he, as representing 
an electric lighting company went to the Board of Trade with a 
clause agreed on between himself and the telephone companies, no 
notice was taken, but when a telephone company threatened to 
an order in Parliament unless it was made satisfactory to 
the Board of Trade gave way. The telephone companies had 
signed the report and were we pr to join the Chamber of Com- 
merce in approaching the of Trade and pressing for the 1889 
clause, but unfortunately they had already informed the Board of 


* Trade that the model clause as altered, was satisfactory to them. 


Colonel Jackson said the telephone companies were rr 
to accept the 1889 clause as a general clause, and if they prevail 
upon the Board of Trade to adopt it under all circumstances they 
would do so. He did not think Mr. Morse could ask more than that. 
He could hardly ex them to refuse every order but that. They 
were agreed that the Chamber of Commerce should be invited by the 
section to use its influence in the report they had made, but they 
could not fight against an order which suited all their purposes. 
Such a course might lose them both the model order and the new 


one. | 

The CHAIRMAN said the best course which could be pursued would 
be to ask the Chamber of Commerce to take some step with a view to 
making the report effective, and, if Colonel Jackson agreed, they 
might pass a resolution asking him and the telephone companies 
to support the report by joint action with the electric light companies 
before the Board of Trade. | 

Col. Jackson, speaking for himself, had no objection to suchares- 
lution being passed, but, of course, he had colleagues. A 
a resolution was moved by Mr. C. J. WHARTON, and seconded by 
Colonel Jackson, calling on the Council of the Chamber to embody 
the substance of the report in a letter to the Board of Trade and to 
support it by a om attended by both interests. 

is was carried unanimously. 


Co-OPERATION OF TELEPHONE AND ELECTRIC LicHTING COMPANES 
IN THE LAYING OF UNDERGROUND CABLES. 


The CHAIRMAN said this was the next matter on the agenda Tt 
was to have been brought forward by Mr. Crompton who, unhappily, 
was too ill to attend. | 

Colonel JACKSON said there were some features in the suggestion 
that might be valuable, and so far as the telephone companies a 
concerned they were prepared to discuss the matter. The section 


to 
-do no more than bring the interests ther, because to give eile 
toge 


Mr. Crompton’s suggestion there would have to be a om 
between the electric light and telephone companies, a8, for oer 
on such questions what should be the relative shares borne 22 ra 
of laying a main, what should be paid for mains already laid, 

application to the Board of Trade for power to allow the 


companies to lay wires for the electric lighting companies and 
vers. 
The CHAIRMAN said it was obviously to the vantage of both that 


was 10 
the streets should not be unnecessarily taken up, but as there 
motion before the meeting he thought the matter had better be né 
poned. | 

This was agreed to. 
OVERHEAD WIRES. 


the subject. ; 

Mr. C. J. WHARTON suggested that it would be a good erhaps they 
the report to be published in the technical Lg their favour 
could thereby create a consensus of public aad year, 
Taking experience within his own knowledge of own which bad 
all the bad weather he had never had a wire b ‘ons, thong! 
been-put up in defiance of the Board of Trade therewith. ulation mee 
coven had which had been put up in accordance 
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The report of the sub-committee on qu wires had 

| reviously circulated and was taken as read. , were 

, The CHAIRMAN said they would all notice how unfairly bon The 

| treated. No other industry was hampered in the en: only pass 

| matter had been before them for some time ; but x À of Trade où 

a resolution to make a strong representation to the Do 

| 
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of Com- 


cher 
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Exxcrnicrry IN RELATION T0 THE Human Bopy, Irs DANGERS 


AND ITs USEs.* 


H Newman Lawrence, M.LE.E., and ARTHUR HARRIES, M.D. 
ALBEE. 


The subject we have chosen for this paper is one of much interest 


- at the present time. It is intimately connected with the practical 


utilisation of one of the most valuable developments of modern 


it also concerns each of us individually. 
D sien between electricity and the human body might at 
- first sight seem rather remote, and any attempt to show a close rela- 


thought unnecessary and 


‘ow, however, that electric light is in our houses, electric power in 


| kshops and in our streets, electric telegraphs and electric 
* ‘alephones pris offices, and a considerable section of the public is 


making more or less use daily of these appliances, it is but natural to 
turn attention to a consideration of the influence this powerful, yet 
mysterious, agent has upon the human bod 


y. 
The full consideration of such a subject would be far more than 


could be possibly dealt with in this paper, though records of facts 


connected therewith are few and far between. Our subject possesses 

little or nothing in the nature of a history, so we hope we may be 

excused if we deal with ‘the matter mainly in the light of our own 
iments and observations. 

It is manifest that any consideration of the relation between elec- 

tricity and the human body must divide itself into two parts: the 


- one,.possible dangers to the body, and the other, possible advantages. 


We deal with the dangers first : 


First among the dangers is that from lightning; but this is one ~ 


which we need hardly enlarge upon here. That lightning is distinctly 
dangerous, and often fatally so, to the human body, is a well recog- 
nised fact, and one which is, for the most part, sufficiently guarded 


- against. The physiological problems connected with lightning stroke 


are many and interesting, but beyond our present scope. 

We have rather to deal with dangers arising from accidental con- 
tact with conductors which are used to convey electric currents to 
and from the various lamps, machines, or apparatus they are-intended 
to actuate. 

Danger from contact with telegraph, telephone, and electric bell 
conductors is infinitesimal; for the currents they carry ordinarily are 


.. so small, that the worst that could happen, on making contact, would 


be a slight shock to the nervous system. The smallness of the 
currents carried would prevent any real electrical danger. Still, it 
sometimes happens that such conductors receive, through accident to 


other wires, currents many times greater than they ordinarily 4 


Under these circumstances, contact with them becomes distinctly 
dangerous. While, therefore, we cannot speak of serious consequences 
likely to result-ordinarily from contact with telegraph, telephone, and 
bell wires, we think they are best left alone by others than those 
whose special duty it is to look after them. 


Conductors of light and power circuits do, however, convey cur-. 


rents which possess great possibilities of danger to the human body, 
and, therefore, should be so placed and so insulated as to render it 
— for members of the general public to come in contact with 


That electric engineers (in England at any rate) have done, and 


_Will do all that is possible to safeguard the public we gladly believe 


and acknowledge. With proper care on the part of the engineer, and 
with a minimum of caution.on the part of the public, accidental con- 
tact by the human body with conductors carrying dangerous currents 
becomes almost an impossibility ; but it does not by any means follow 
that information as to the consequences to the body of any such acci- 
bye manne should not be made known. To be forewarned is to 


The results of contact with currents pes at a fixed rate of E.M.F. 
(as is generally the case in light an Bay circuits) depend upon 
the y sensation, and local effect. pon the resistance acaeik tap 
local y depends the quantity of current passed; sensation and 
oe are produced upon the body by such current as it really 
sg aiatnnce, in its turn, depends upon the condition of the skin at 
the extent of the contact area. These 

cident = in deciding the seriousness, or otherwise, 
"€ have noted with regret that there is a tendency among elec- 
| oe to draw unfair inferences from the slight results 
1. sometimes followed accidental contact. They argue that, 

vu received no harm from an accident on a particular circuit, 
ap no harm can come to B and C, or anyone else, on the same 
— circuit, quite forgetting that A’s hands may have been 
pr + À. , Or that the area of his skin in contact may have 


‘eure made experiments on both these questions, and find as 


ConpITION oF SKIN TABLE. 
Electrodes 


Y 45 Sq. C. held in each hand ; Dynamo Currents at from 
100 to 115 Volts. 


To continuous current 


. resis ce. 
6,185 ohms. … 4,008 ohms. 
Wet 2, ” eee eee 1,622 ” 
| From this 1510 , LE 1,360 ,, 
it appears that, with continuous current, resistance with 


* Read Wednesday, March 11th. 


ments with 


the skin moist at point of contact is about one-third the average of 
that found when the skin is dry. With wet skin, resistance is 
further reduced to one-fourth. With alternating current, the 
portionate decrease of registance between the conditions of À 
moist, and wet skin, is slightly less, but is still well marked. 
These results were obtained, as before mentioned, with dynamo 
at about 100 it is that nearly 
e same proportion ap in ‘Com ive i 
Table,” diese with and coil eurrents, which we had the 
honour of putting before the Institution of Electrical Engineers in a 
paper in March, 1890 ; though the actual values there given were 


- much higher with continuous currents. — | 


Some surface area tests were briefly referred to in our paper-read 
before the British Association in September last, on “ Alternating v. 
Continuous Currents in Relation to the Human Body (Dynamo 
Currents).” We have now embodied therewith other observations 
taken since, and find that, other conditions being the same, the cur- 
rent passed with a given E.M.F. is as nearly as possible in direct pro- 
portion to the surface area in contact. | 

These results show at a glance how very large is the influence which 
these factors of skin condition and contact area have. 

By them we find that, while it is possible for A to receive onl 
about 4 milliampères from a circuit carrying a current of 100 volts if 
his skin be dry, and the contact area be 10 sq. c., it is equally possible 
for B to receive 800 milliampére from the same circuit, if his skin be 
moist and 500 sq. c. of it be in contact. In other words, the pos- 
sibilities for harm are dependent upon these factors to such an extent, 
that when both are favourable to the subject, contact with wires 
carrying current in the highest degree dangerous, may produce results 
in no sense serious on the other hand, when both are unfavourable, 
the subject may receive serious if not fatal injury, from a circuit 
bear might be safely handled under conditions more favourable to 


We now come to the consideration of what happens to the body, 
when the resistance has been sufficiently overcome to allow a per- 
ceptible current to pass through. The results may be classed under 
two heads, viz.: Sensation and Local Effect. 

Sensation.—We have made many experiments to determine how the 
sensations of individuals are affected by currents of such strength as 
could be borne. The results of these have already been published in 
mg in the papers above referred to, so we will here only summarise 

em. 


We find with dynamo generated currents, when bare metal elec- 
trodes, having a surface area of 45 6q. c. each, are gras in the 
hands so that the current passes through the arms and chest, that 
with continuous current at 104 volts, an average current of 0°0183 
ampère produced what we have called discomfort point, while with 
alternating current at about the same voltage (and a frequency of 
23 per second) 0°007 ampére was sufficient to produce comparable 
discomfort. 

Further, that with the alternating current 0°0079 ampére produced 
muscular fixation, while with the continuous current in no case was 


' muscular fixation, or any sensation approaching thereto, reached. 


Local Effect.—The action of currents upon the parts actually brought 
into contact with conductors has scarcely received sufficient attention, 
nor have we been able to find any detailed description of the effects 
de i t only to deal with the phe- 

is pro in the present paper only wi ep 
nomena resulting from the application of small currents, for experi- 
large currents are not easy, nor are willing subjects 
available, not to mention legal and other objections. It is, however, 
permissible to conclude that in ok mg to the power of the cur- 
rent will the effect described be liable to exaggeration. 

A.—With continuous currents we observe :— 

1. Electrolysis at the parts in contact, accompanied by a gradually 
increasing sensation of heat, with the additional sensation of cutting, 
if the edge of an electrode be grasped or touched. This slowly iu- 
creases until, when the current be sufficiently large, the pain becomes 
unbearable. If the circuit be suddenly broken, heat sensation con- 
tinues to increase for a short period (one or two seconds) then 

ually diminishes. 

2. Shock to the muscles in the neighbourhood is felt with sudden 
make or break. This effect usually persists for a considerable time. 
An sae continuous current does not produce contraction of 
muscle. 

3. The parts become reddened, more so at the negative than the 
positive pole. This is probably due to two factors; (a) stimulation 
of arterial stream near both conductors; and (5) paralysis of vaso- 
motor-nerves at the negative electrode. 

B.—With intermittent and alternating currents :— A 

1. Repeated shock, with more or less tonic contraction of neigh- 
bouring muscles, which is practically persistent during the time of 
contact. Closure of circuit is marked by painful jerk, felt not so 
much in neighbouring muscles as in those some short distance away. 
Thus when the hands grasp conductors with an alternating current, 
the jerk is felt first in the forearm muscles, then in those in the up 
arm, and the latter is accompanied by pain which is occasionally 
long persistent after the circuit is broken ee or more days). 

2. dening of the parts. In the case of the interrupted or 
alternating currents, this phenomenon is much the same at positive 
and negative poles, and is due probably to the same factors as in the 
case of the continuous current. 

Light and power circuits carry currents very many times stronger 
than any used or named in the above experiments; and we may 
fairly conclude that the result of contact therewith would be severe 
shock to the nervous system, and strong burning sensation at the 
points of contact with either form of current. With alternating 
current there would be muscular fixation, in addition, such muscular 
fixation rendering the subject quite unable to release himself, and 
subjecting him to the full effect of the whole current passing. 
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Where the conditions of contact (as set forth above) are such that 
the body receives a large portion of the current carried, the results 
are necessarily very serious to the subject, and may easily prove fatal, 
either from the violence of the initial shock, and consequent fright, or 
from the continual passage of sufficient electricity to produce death 
by direct electrical action upon vital parts. 

With regard to the relative dangers of the two forms of current 


(alternating and continuous), what we have above stated clearly 


indicates that the dangers resulting from contact with the con- 
ductors of an alternating current circuit are far greater than those 
resulting from similar contact with a continuous current circuit, even 
if the E.M.F. of the latter be double that of the former. This part 
of our subject is dealt with more fully in the papers referred to.* 


Tue Usrs oF ELECTRICITY TO THE Human Bopy. 


The health of the body seems to be intimately connected with, and 
perhaps to a large extent dependent upon, electricity, or the im- 
mediate results of electrical action both internal and external That 
electricity ordinarily exists in the air we breathe, has been shown by 
many well-known experimentalists from Lemonnier, in 1752, down- 
wards, and we have it on the authority of Sprague, that the average 
electrical condition of the atmosphere bas an important bearing upon 
the climatic qualities of any place, though he adds “as yet very little 
is known on the subject.” 

Again, ozone is a most important constituent in a healthy atmos- 

here, and it is probable that electrical action is one of the chief 
toed in its production. Physiologists have long taught us that 
electricity is generated in our bodies during each functional process 
of whatever nature. It has been shown to be present during the 
action of the heart by Dr. Augustus Waller in his beautiful experi- 
ments before the Medical School of St. Mary’s Hospital, in October, 
1888, and more recently at the International Medical Congress at 
Berlin. 

We are ourselves engaged upon a long series of experiments, which, 
so far as they have gone, clearly indicate that small, but measurable 
currents of electricity are being continuously generated in the body. 
We further find that these currents differ in potential according to 
the parts tested, and we have reason to believe that such difference of 
electric potential is produced at the centres of function—thus in 
muscle, brain, gland structures, lungs, and various parts of the 
digestive system, there is a separate continuous, though apparently 
irregular, generation of current. The extent to which this body 
electricity may be dependent for its generation upon the various 
physiologico-chemical actions taking place in the body, is a question 
for the future. Meanwhile we are content to believe that atmospheric 
electricity in the process of the transformation and re-transformation of 
oxygen into ozone and ozone into oxygen, and in other ways, passes 
through acycle of transmutations, starting as atmospherical electricity 
and finishing as the body currents mentioned. We are thus brought face 
to face with the fact that electricity forms a most important factor 
in the processes and functions which together constitute life; but 
there is no evidence in favour, or reasonable probability of proof, of 
the vaunted and oft-advertised statement that “ Electricity is life.” 

A confirmation of our conclusions is found in the experiments of 
Dr. B. W. Richardson upon the effect of administering frequently 
used oxygen to animals. He found that oxygen alone will not con- 
tinuously support life—in presence of nitrogen, of course—unless it 
be frequently revivified by the passage of electricity through it. The 
same action of electricity and its revivifying power upon the atmo- 
sphere, is found after a thunderstorm, when, as is well known, ozone 
ow present owing to the electric disturbance accompanying the 

rm. 

The artificial electrical generation of ozone for restorative purposes 

may also be considered as one of the uses of electricity to the body. 
It is one, moreover, which may probably prove of considerable im- 
portance in large cities, where the atmosphere is vitiated by the 
exhalations of a large and crowded population. We have made 
certain investigations into this subject, and carried out some interest- 
ing experiments with persons placed in an ozonised cabinet (invented 
and patented by Mr. Lawrence), wherein the air was charged with 
ozone by electrical action.. The results seem promising; but the 
number and extent of the observations necessary, prevent the rapid 
completion of such research, and we must postpone more definite 
conclusions for the present. 

The next part of our paper deals with the uses of electricity in 
disease. Such uses are numerous, valuable, and steadily on the in- 
crease. Without trespassing upon the distinctly medical aspect of 
the subject, we may refer to those well known, but little understood, 
effects of electricity upon the nerves and muscles of the bcdy, by 
means of which many diseases depending upon nerve derangement 
may be ameliorated or even cured. Speaking generally, continuous 
currents, peu applied, tend to promote disintegration and nutri- 
tion, while alternating currents act as local stimulants. But in this 
connection it is most necessary to bear in mind that it is only by 
accurate measurement of the currents used, and by careful attention 
to the electro-physiological or electro-chemical changes it is desired 
to bring about, that satisfactory results can be obtained. Electricity 
is capable of doing much good to the body under numerous conditions, 
but that it is also capable of doing much harm we have already shown. 
Extreme care, therefore, is necessary in making electrical applications 
to the body. Care in diagnosis, so that a definite idea may be 
obtained as to what it is the electricity is to be directed against; care 
in the selection of that form of current best suited to do the work 
required to be done; care in choosing the pee of the electrodes 
and the direction of the current; and, lastly, care in measuring the 


_ *This paralysis of circular muscular fibre is an important factor, for 
it is one of those made use of in such electro-surgical operations as 
dilatation of stricture, electrolysis of hair, &c. 


dose" precisely, both as regards current, strength, and 
electrician who is not also a medical man to prescribe electricit 

utterly wrong. Fora medical man who is not also an electrician . 
administer electricity is equally wrong. For one who is ignorant 

both electricity and medicine, to prescribe or adminster an ager « 
powerful for good and evil, is (or at least should be) crimi 4 
mysteriousness of electricity, and its subtle methods of action, De 


public have thus been thrown into the hands of m rare 
part know absolutely nothing, either of electricity or e pay 
re § rofess to cure. + truth must prevail ; 
, however great the value of electricity in disease 
possibilities in the near future are far greater. a ane 
With the methods of electrical treatment this paper has nothing 
to do, but there is one use of electricity in disease not inditated above, 
which is new as regards its practicability, and which, moreover 
up a field of usefulness little expected a short time back. We rel 
À or the process of passing drugs in solp. 
ion ugh the ski means of the cataphoric power of continnow 
electric currents. d 
Experiments have been made both in Germany and America, 
within the last few years, by which evidence, more or less uncertain, 
had been obtained of the power of electric currents to carry drugs in 
solution with them through the skin; but as far as our ‘informatio 
goes, nothing reliable had been arrived at, and some of the exper 
menters were-even uncertain as to which pole should carry the sol 
tion to the body. | 
In the early autumn of 1859 we conducted a series of experiments 
in this department of work, and found the results so promising, that 
we at once proceeded to use it as a method of treatment. We-har 


been much gratified with the results of its application in many cms 


of actual disease. From the reports of the International Medic 

Congress at Berlin in 1890, we find that subsequent to our adoption 

of this method in practice, Mr. Edison, of New York, has been making 

e will here illustrate the methods by some experiments: Taking 

e facts in order, and certain conditions being observed :— : 


[| Experiments were here shown.] 


1. We note that a continuous current, passing from one veme 
to another along a moistened conductor, will carry with it fm 
+ to — sufficient of the drug in solution at the + to produce apred- 
pitate in the solution at the — pole. 

2. That a portion of the drug in solution will pass throughs porow 
septum in the direction of current flow. 

3. That a portion of a drug in solution will into the human 

current flow, the 


body through the skin also in the direction of 
skin here representing the porous septum. 


(To be continued.) 


NEW PATENTS-1891. 


-19,9424. “Improvements in the electro-chemical formation d 
chlorine and chlorine compounds.” W. P. THompsoy. (Cot 
cated by F. Marx, Germany.) Dated March 5th. (Complet) 
application, having been originally included in No. 19,942, 
December 6th, 1890, takes, under Patents Rule 23, that date.) 

3,694. “ Improvements in electrical switches.” F. W. Wess wi 
A. M. THompson. Dated March 2nd. 

3,738. “Improvements in and apparatus for electrolysing and 
bleaching.” J. Marx. Dated March 2nd. 
. 8,740. “ Improvements in electric meters.” M. KOECHLX. Dated 
March 2nd, (Complete.) io 

3,748. “Improvements in the production of slabs and peor 4 
electrical insulators and other purposes, and apparatus to be us 
the mauufacture thereof.” A. McLzan. Dated March 2nd 

3,765. “ Improvements in and connected with electric are lamps 
L. H. Bucnanay. Dated March 3rd. (Complete.) 

3,789. “ Improvements in the depolarisation of electric bm 4 
B. J.B. Murs. (Communicated by A. Bellemain, France.) 
March 3rd. 

3,799. “ A new or improved solution or rv for chargé 

March 


electric batteries.” A. CLARK. Dated sng fon te 

3,828. “ Improvements in electric signalling and Gene tet 
‘prevention of railway accidents, and for lighting railway 
carriages.” $S. Levy. Dated March 3rd. 


x electricity meters.” 
Dated March 4th. (Complete. 
3,868. “ Improvements in arrangements and appara 
trically communicating with engine drivers of 
others, for signalling purposes and otherwise. FL 
Dated March 4th. a 
3,893. “ Improvements in electrical cables.” W. T. Groves 
G. E. Prezce. Dated March 4th. at 
3,895. Improvements in apparatus for electric 
batteries.” F. G. CoRNING ted March 4th. a 
applied for under Patents Act, 1883, Sec. 103, August 
date of application in United States.] March 4b 
3,904. “ Electrical switches.” T.P. RICHARDS. Dated 
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“ -inflammable composition which is also a non conduc- 
tor of a acte, aad methods of producing the same.” F. B. PEm- 
penton. Dated March 5th. 

7. “Improvements in instruments for measuring electricity.” 
1% Mrmr and M. W. Woops. Dated March 5th. | 
9967. “ Improvements iu portable electric safety lamps.” T. 


Coap. Dated h 5th. 


3984. “ Improvements in and relating to electric arc lamps.” 
0. Parts. Dated March 5th. 

4,005. “Improvements in dynamo-electric machines.” F. Bryan. 
Dated March 6th. 

_ # ]mprovements in electrical storage batteries or accumula- 

tors.” R. H. Simpson. Dated March 6th. 

4064 “Improvements in electricity meters.” G. HookHam. 
Dated March 6th. 

4099. “Improvements in electric arc lamps.” W. H. AKESTER. 
Dated March 7th. ie 

4120. “ An improved imitation candle for use with electric incan- 
descent lamps.” W.J. Fryer. Dated March 7th. 


ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1890. 


9169. “ Imp rovements in electro-heating apparatus.” C. E.Car- 
PENTER. 


August 6th, 1889. (Under International Convention.) 
gd. The object of this invention is to utilise, economically, the 
heating effects produced by passing a current of electricity through 
a conductor of high resistance and small capacity, for the purpose 
of heating stoves, laundry machinery, flat irons, and similar utensils 
by producing heat in, and confining it to such part or parts only of 
the utensil as is desirable. 6 claims. 


6,041. “Improvements relating to the transformation and utilisa- 
tion of electrical energy.” M. W. Dewey. Dated 22nd April. 8d. 
ists, broadly, in charging a member of a condenser with elec- 
tricity, and simultaneously therewith and thereby inducing a trans- 
formed charge of electricity on another member of a condenser, and 
then discharging the transformed charge through suitable electric 
translating or consumption devices. 16 claims. ; 


7,994. “Method of welding metals electrically.” C. L. Corrm. 
Dated December 12th. (Under International Convention.) 8d. 
Claims:—1. The described method of welding metals electrically, 
consisting in bringing the edges to be welded to a welding heat by 
the action of an electric current, and pressing them together by the 
attractive force of a magnet. 2. The described method of welding 
metals electrically, consisting in bring the edges to be welded to a 
welding heat by the action of an electric current, pressing them to- 
gether by the attractive force of a magnet, and putting the weld 
under strain while subject to the action of the welding current. 


9,780. “Improvements in electric railway signals.” W.J. Smrrx 
and J. W. Fox. Dated June 24th. 8d. The object of the invention 
is to provide an improved, cheap, simple and effective arrangement, 
whereby the engineer of an approaching train on the main track will 
be notified if a switch is open and swung to throw his train fr m the 

notifie danger if a bridge or trestle work is in 
condition. 10 claims. 

9,857. “Improvements relating to welding, soldering, brazin 

and otherwise working metals by electricity, and À nee sd 
| therefor. M. W. Dewey. Dated June 25th. 8d. Consists, 
essentially, in exposing or subjecting the part or parts to be operated 
upon to the heat of a continuous electrically-heated conductor in 
proximity thereto, thereby heating the said part or parts to the 
required welding, working, or treating temperature. Further consists 
beep the part or parts to be heated and operated upon by 
er Arr conductor, also in preventing radiation of heat from the 
ee pr g conductor in directions not toward said part or parts, 
pa y + still further in conducting the heat from the said con- 
uctor to the said part or parts, through a non-electric conducting or 
“resistance electric conducting medium. 21 claims. 


A. x “Improvements in covered or insulated electric cables or 


and a compound therefor.” J. Y.Jounson. (Communi- 
ray arm abroad by J. H. Cheever, of New York.) Dated July Ist. 
deathel ‘—1. As a covering for electric conductors or cables the 
bined in ee of rubber, plumbago, asbestos, and sulphur com- 
ash or in substantially the proportions, herein- 
avale con 2. An electric cable having-a continuous seamless 
stantially as Ve pme p-umbago, asbestos, and sulphur, sub- 


10,595. “Improvements in a i i 
: pparatus for measuring electrical 
pa Raped THomson. Dated 8th July. 1s. 3d. The inventor 
tothe sde ge pe his invention into practice, a coil which responds 
and he em of current flowing through the consumption devices, 
dreuit armature of considerable resistance which is in 
“+ aux À + terminals of the supply mains, or in a separate 
ne oa nt current, and therefore responds to the potential of 
mains, movable armature being directly affected by the mag- 
conveys À À y the current in the said coil, which is in circuit, 
» nt to the consumption devices. He also employs a 
Which magn motion of the armature, 

e developm i 

currents or induction currents 4 a magnetic feld. 


11,025. “Improvements in connection with once 


generators for regulating the circuit currents to arc lamps.” J. Y. 


JOHNSON. (Communicated from abroad by Higham Patent Right 


Company, of America.) Dated 15th July. 8d. Relates to the regu- 


lation of arc light dynamos, and its object is to so provide for the 
regulation that this class of dynamos can be made much cheaper 
and at the same time more efficient than has been heretofore permis- 
sible. 2 claims. 


11,466. “Improvements in and connected with electro-magnetic 


friction clutches.” T. M.Foorg. Dated 22nd July. 11d. Consists | 


in establishing an adhesive union between a moving part, which is 


permanently connected to and moves with the motor shaft, and a 


which is connected with the work and moves the same, but is 
oose upon the motor shaft, this union being established by electro- 
magnetism. 10 claims. | 


11,657. “Improvements in electric dental pluggers.” W. E 


GrBBs. Dated July 25th. 8d. Relates particularly to that class of 
mallet ag? ay 0 in which electric energy is employed for giving the 
blows. e object of the invention is to provide such an instrument 
similar to those known in the art except as to certain practical com- 


mercial advantages in detail which render the device free from diffi- 


culties met with in other forms of pluggers. 4.claims. 


11,863. ‘Improvements in electric switches.” W.W. STRODE and 
C.G. Gizz. Dated 29th July. 6d. Has for its object greater sim- 
plicity and durability than heretofore. 2 claims. 


12,171. “Improvements in electric motor mechanism.” S. E. 
Mower. Dated 5th August. 8d. Has for its object to construct a 
motor mechanism so that the armature of the motor may be mounted 
directly upon an axle or shaft, and the latter rotated at a substan- 
tially slow speed, while the said armature is revolving at a substan- 
tially high speed. 3 claims. ne 

12,228. “Improvements in commutators for dynamo electric 
machines.” J. W. Easton. Dated August 5th. 6d. The object of 
the invention is to prevent the uneven wearing away of the commu- 
tator sections and to afford an even bearing for the extremities of the 
brushes until the commutator is entirely worn out. 5 claims. 


12,231. “ Commutators for electrical machines.” : W. W. Vatu. 
Dated August 5th. 6d. Relates to commutators, or devices for 
shifting the electric current from a continuous to an alternating cur- 
rent, and consists in an improved construction for such devices. 2 


12,532. ‘“ Improvements in electric arc lighting.” Sypney Prrr. 
(A communication from abroad by Messrs. Sautter Harlé & Co., of 
Paris.) Dated August 11th. 8d. The invention is an arrangement 
which results in the automatic replacing of the luminous facet of one 
of the electrodes to the position which has been assigned to it when 
for any reason it has left it. The position of the other electrode is 
regulated by the variation of the intensity of the current or counter 
electromotive force of the voltaic arc, so as to maintain a constant 
separation of the carbons during work. The sudden separation of 
the electrodes at the moment of lighting is brought about by the 
— of an electro-motor mechanism to one or other of the 
carbons. 5 claims. | 


12,634. “Improvements in dynamo-electric machines or electric 
motors.” T. M. Foorz. Dated August 12th. 8d. Claims :—1. A 
cylindrical field magnet composed of two semi-cylindrical sections, 
arc-shaped pole pieces within said cylinder at opposite sides thereof, 
and covering the joints between the semi-cylindrical sections, and 
bolts passing through the adjacent ends of said sections into said pole- 
pe substantially as ‘described, 2. The combination of a cylin- 

ical field magnet, a cylindrical armature therein, and a field magnet 
within said armature, having its pole-pieces adjustable relatively to 
the outer field magnet, a semi-cylindrical support for said field magnet, 
and bolts passing through said support near its upper edges and 
entering said cylindrical field magnet adjacent to the joints between 
the sections, substantially as set forth. se ; 

13,485. “ Improvements in fittings for electrical glow lamp con- 
ductors.” W. Wire. Dated August 27th. 6d. Claims:—1. The 
wall connection, substantially as described. 2. The ceiling connec- 
tion, substantially as described. 3. The lamp socket connection, sub- 
stantially as described. 


12,777. ‘ Improved isafety connections or couplings: for electric 
conductors.” R. H. Gourp and T. G. SCHAIX. ted August 14th. 
6d. Relates to improvements in safety attachments for couplings for 
electric conductors, and especially to the kind of device as described 
in specification No. 10,076, dated 30th June, 1890. 3 claims. 


THE CONTACT DIFFERENCE OF POTENTIAL 
OF METALS: A NEW SUGGESTION. 


CONSIDERING the war of words which, ever since Faraday’s 
experiments, has raged over the theories which explain the 
disengagement of electricity by chemical means as of purel 
chemical origin, every new piece of experimental work whic 
bears directly or indirectly upon it ought to be eagerly read ; 
such work can hardly do otherwise than tend to support the 
now more generally received contact theory. 

= Amongst German physicists F. Paschen has recently made 
a great deal of research into the difference of potential of 
metals. Quite recently he has shown that an amalgam pre- 


_ pared by the electrolytic deposition of zinc on mercury 
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exhibits certain electromotive which change after 
the amalgam has merely been allowed to stand for some time. 
To bring it back to its original condition or rather to restore 
its original Pre it must be again submitted to electro- 
lysis and for a longer time. | 

Here are some of Paschen’s figures which illustrate this : 
705°8 grammes of mercury were placed in a solution of sul- 
pliate of zinc of specific gravity 1°288 ; the current from two 
ordinary Daniell cells was allowed to pass for 30 seconds and 
this deposited zinc upon the mercury. | 

The amalgam of zinc and mercury produced in this way 
contains for every hundred grammes of mercury, 0°0000656 

| es of zinc. Paschen found that the electromotive 
fae of freshly prepared amalgam } zinc sulphate  amalga- 
mated zinc, was 0°14 volts. 

After remaining for three hours the value of the electro- 
motive force had risen to 1°1291 volts and in order to restore 
it to its original value a further electrolysis for 26 seconds 
was found n A | 

‘ This interesting change, however, is only exhibited by an 
amalgam which contains a very small percentage of zinc ; if 
this percentage be increased sufficiently the property of the 
amalgam practically becomes constant. | 

Paschen suggests that dropping electrodes, similar to those 
described by him in the Annalen der Physik und Chemie 
(series 2, vol. xli., p. 62) a short time ago might be used 
in determining the contact difference of potential of metals. 
The electrodes should be filled with the molten metals and 
these should then be allowed to flow into some suitable liquid 
electrolyte. | | 

If, as in the case of mercury, there is no difference of 
potential at the place where the metal enters the electrolyte, 
the difference of potential between two such electrodes will be 
that of the metals which they contain. 

It is obvious that, although the suggestion is ve 
reasonable, great practical difficulties lie in the way of eo | 
experiments. In some cases, however, it appears possible to 
_ use in place of the molten metals themselves, the amalgams 

which they form with mercury, and examples of this welg 
described by Paschen. 

The original paper in which these results were described 
and the suggestion made may be consulted in the Annalen 
der Physik und Chemie, series 2, vol. xli., p. 186. 


CORRESPONDENCE. 


Cantor Lecture. 


In your last issue Mr. King takes exception to the figures in 
my letter relating to the life of E.P.S. second 
tramcars, published in your number of the 6th inst. He 
says that the life of the positive plates is about 400 dis- 
_ Charges, more or less, according to the degree of care in 

handling, giving at the same time the life of the negative 
plates as about 750 discharges. 

Well, let us see how these imaginary life figures compare 
with the actual results obtained up to the present time with 
the service of cars on the Barking Road, that is, how they 
compere with the real life figures to which he takes excep- 

ion. | 

The service of electric tramcars commenced (under Boa 
of Trade rules and police regulations) on the 14th of June, 
1889, the first gr, renewals were ordered of the Elec- 
tric Construction Corporation, Limited, by letter from the 
writer, dated January 16th, 1890, and delivery of same was 
completed at Barking Road, on the 14th of March following. 
They were at once put into service in lieu of the original 
batteries, now worn out by ten months’ work. These second 
batteries continued in use until December last ; they in their 
turn being then worn out with ten months’ work. This time, 
instead of putting in complete renewals, an effort was made 
to economise by replacing the positive plates only, perhaps 
at the suggestion of the authority who, on inspection, had 
found that the first batch of discarded negative plates would 
certainly have run for another year. The result of these 
partial renewals has been that last month, the negatives 
which it was attempted to retain have had to be thrown out 
and new plates put in ; these third batteries are now in use. 


batteries on . 


Moreover, in order to keep the cars on .the road dns the 
time the old negatives were retained, a supplementary dhs 
every afternoon from the dynamo. was | 
meant extra fuel burnt, overtime made, &c, and ‘Hine 
battery charges used in lieu of two per car and per day. =. 
The life of the batteries is then, as shown fn myldie 
(see ELECTRICAL REVIEW, 6th inst.), ten montha @ 300 
discharges, as well for the negatives as for the positives, and 
this with good, fair handling. With the actual: hang 
and working of accumulators the writer has, à | 
more experience than your correspondent, and has tim 
engaged on accumulators ‘in Paris 
into England. Les 
No + gp crucial or otherwise, have been made 
with the K type plates on accumulator cars in service: ” 
The maintenance of traction batteries up to date is thn 


23d. per car mile; the one penny, like the two-thirds of 


penny, being purely imaginary and. prospective. 


T. Frazer, 
March 18th, 1891. 


A Difficulty. 


I am much indebted to you for your kind explanation of 
my difficulty, but owing no doubt to natural density on my 
part, the matter is not yet clear. Slingo and Brooker (p. 18, 


Electrical Engineering) define P.D. thus: “ This difference | 


of potential is known as electromotive force ....” I must 
say also that I fail to see the gen, Maas: the two ri 
and the F.M. Had the rings been discs the similarity woul 
be greater. It seems to me that the current flows round the 
rings, because the different parts of them are insulated from 
each other by air. If a number of rings, decreasing in sim, 
and all in contact were used, would separate currents be 
generated in each one ? | 


March 17th, 1891. | 


[“ Potential ” does not seem to at all the situation; 
the distribution of currents, of course, depends on the shape 
of the moving field and the resistance of the various parts of 
the surface. But since any elementary area of the surface 
has a varying number of lines passing through it, a current 
must flow in it, and if we sum up all these currents we ges 
set of current rings as in 8.P.Thompson. Our co 
is trying to think of currents flowing gene whereas We 
have a current sheet ; he also seems still unable to distin- 
guish between E.M.F. and P.D., therefore we commend him 
to read Fleeming Jenkin.—Eps. Exxc. REv.] 


Potential. 


Open v. Closed Magnetic Circuit Transformers.” . 


I have been carefully following Mr. Swinburne’s papt 
and the discussion on the above subject, but up to the pre 
sent have failed to understand how the open ic cirou 


transformer can have the high “all-day” efficiency that 5 | 


claimed for it. PAS 
The open circuit transformer is allowed to take a large 
exciting current than is required by the closed type (in on 
instance given by Mr. Swinburne it is half as much sett) 
and the iron losses are evidently less. But Mr. Swinbam 
argues that the sum of the losses in the copper and iron 8 


_ less than in the closed type. 


Now how is the energy which is dissipated through the 
losses supplied to the transformer? Can it be a 
any other way than from the supply mains in the shape 
current, and is not the current which is called the ex 
current (when multiplied by its actual E.M.F.) a guys 
the total power being applied to and absorbed by the 
former ? If it is not, than where does the power come 
—this is wasted in the iron cores ? — 


The conclusion has been forcing itself upon Dr | 
Swinburne has made out such a bad case for the cl | 


netic circuit transformer because he has calculated hg 
in the iron from Ewing’s values and added er r 
apparent losses in the copper coils (as measured). rude both 
this, does not the apparent loss in the copper incl not the 
the actual copper and iron losses ? And therefore 18 

transformer Pich (all other things being the same) 

the least exciting current the most efficient ? 
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TELEPHONE : | TELEGRAMS: “INDIOgS,” LONDON. 
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ELECTRICAL AUCTIONEERS, VALUERS 
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THB ELECTRIC & GENERAL INVESTMENT CO. 


Offices :—1 & 2, Great Wincuester STR&ET, LONDON, E.C. 


His Grace the DUKE OF MARLBOROUGH, Chairman. 


The Company has been formed FOR THE PURPOSE OF 


FACILITATING THE PROMOTION AND DEVELOPMENT 

OF UNDERTAKINGS for Electric Lighting, Traction, Trans- 

mission of Power, and other industrial uses of electricity. 
Communications may be addressed to— 


J. CECIL BULL, 


Wenders. 


BARNET. 


To are invited by the Barnet Local Board for the 


supply to their District of the ELECTRIC LIGHT by 
CONTRACT on and after the Ist day of September next. 
The area comprises, at present, 244 acres. | 


Fu qu particulars can be obtaiued on application to the 


Barnet, 19th March, 1891. 


LE GENIE CIVIL, 


Weekly Review of French and Forelgn Industries in General, 
6, RUE DE LA CHAUSEE D’ANTIN » PARIS. 


H. W. POOLE, Solicitor. 
4338 


Editor-in-Chief, MAX DE NANSOUTY, Ingenieur des Arts et 
Manufactures, Officier d@’Academie, Secretary of the Electrical 
Committee of the Exhibition of 1889. 
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ment to be ertising or Publishing Depart- 
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London Warehouse: F. WINTER, 


EBONITE. … 
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CHEAP PREPAID ADYERTISEMENTS, 
Relating to Situations Vacant, Situations Wanted, Businesses 
Wanted, Businesses for Sale, Patents for Sale, Specific Articles of 
any kind Wanted, or for Sale or Exchange, are inserted at the 
rate of ONE PENNY Per Word (minimum 1s.). 
Three consecutive Insertions for the Price for Two. — 
*.® This Scale does not apply to Trade Advertisements, terms for which 
can be had on application. 


ANTED, a Mechanical and Electrical ee who has 
been trained in first-class workshops, and is oe 
familiar with the theory and skilled in the practice of steam an 
and appliances, to superintend 
and take charge of the electric light installation about to be 
established upon the designs of W. H. Preece, Eeq., F.R.S., by 
the Corporation of Bristol. Applicants must have had practical 
experience in estimating for, laying down and working installa- 
tions, combining street and indoor lighting. The services of the 
person appointed will be required during the construction of the | 
works, commencing abou the end of June next. | 
mence at £300 a year.—Applications, with copies of testimonials, 
to be sent to ‘The Clerk to the Bristol Sanitary Authority, 51, 
Prince Street, Bristol,” before lst May next. ) 4330 


WE a Telephone Manager and Engineer; must be 
fully competent to erect overhead wires, &c.—Apply by 
letter, stating qualification and experience to ‘“ W.,” care of 
ELEcTRicaL Review. 4343 


ANTED, a Traveller having a connection in the Electrical 
Trade, to push sale of a small appliance in demand.— 
Address, No. 4,329, Etectricat Review office. 4329 


ANTED, by an Electrical Company, a thorough good 
Canvasser. One with knowledge of telephony preferred. 
—Apply by letter to “S. T.,” Ezecrricaz Review Office. 4340 


ANTED, Commission Agents with genuine connections 
amongst electrical engineers, stove manufacturers, gas 

fitters, and ironmongers, to sell an article in increasing demand 

on a 5 per cent. commission.—Address letter to “J. G. B.,” 11, 
Cumberland Road, Acton, Middlesex. 433) 


GENTS Wanted, by an old-established firm of Manufacturing 

Electrical Engineers, in various parts of the country, for 

the sale of Dynamos and other apparatus.—Apply in first instance’ 
to 4,326, Office of this paper. _ : 4326 


ECHANICAL and Electrical Engineer of 20 years’ experience 

seeks engagement; thorouzh knowledge of incandescent 

lamp making; charge of installation prefe —*A.,” 7, Blom- 
field Street, Paddington. 


ENTRAL STATIONS.—Re-engagement in above desired by 
practical man (aged 30), or would take charge of outdoor 
work for an installation firm.—No. 4,328, Etecrrica, Review 


office. us 
LIGHTING.—Appointment in charge, or in 
connection with above, home or abroad, wanted by practical 
electrician ; 23; honours-man and medallist ; experienced in ship 
work.—A. I, E. E., 16, St. Michael’s Place, Brigiaton. 4302 


SES D-HAND instruments in good condition for sale. Letters _ 


1 Rhumkor il, 10 inc A . 

1 Voltmeter (Cardew). 

1 Electro-dynamometer, slate base, (Siemens). 

1 Wattmeter, slate base, (Siemens). 

1 Ampéremeter (Ayrton & Perry). 

2 Voltmeters (Thomson). 

1 Photometer. 

2 Tangent galvanometers, &c. 4201 
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( N SALE.—Lever system of electric lighting. The “ Lever 
Arc Light,” with patents for United States, the property of 

the inventor, the late Mr. Charles Lever, of Bowdon, Cheshire. 
Awarded Her Majesty’s Government Diploma of Honour, London, 
1883.—For particulars, apply to Denpy & Patsrson, Solicitors, 
5, Cross Street, Manchester. 4303 


N°7 SALE, Dynamo and Engine, as good as new; dynamo of 
75 volte, 50 ampères, 74 unit; engine, one of -Willans’ 
patent 4 H.P., worked to 100 Ibs., speed 550 revolutions per 
minute ; both in first-class order and as good as new.—Apply to 
J. G. Fay & Co., Northam, Southampton.  - 4924 


OR SALE.—Vols. of Erectricat Review, complete, unbound, 


1887, 1888, 1889, 1890.—Address, No. 4,312, ELEcrricaL 
Review Office. 


S312, 
ExvtctTricaL Reviaw of April 12th, 1889. 1s. given 
for copy.—SEmPLe, Gresham House, E.C. 4336 


Royalty-paid microphones. — Unrversaz TELE- 
PHONE COMPANY, 11, Queen Victoria Street, E.C. 4385 


Baa ORDERING Electrical Plant and Accessories, 
Write for Pamphlets to the Execrrica, ENGINEERING 
CoRPoRATION, Limitzep: “Electrical Distribution,” ‘Machine 
Driving w Electricity,” “The Telpher System of Cheap Trans- 
port,” and “ Electrical Supplies.”—68, Victoria St., Westminster. 


THE COMPREHENSIVE INTERNATIONAL 
| | WIRE TABLE. 
Compiled by W. &. BOULT, Assoc.M.Inst.C.E.. 6, CASTLE STREET. LIVERPOOL 
PP 


4to, Cloth Bas, Price 63.64. Post Free to any address in U.K. 
on pt of Postal Order for 63. 9d. - 4163 


ROBERT G. IVEY, 22a, Chatham Place, HACKNEY, 


Maker of Arc Lamps, Switches, Electroliers and General Electric Light Fittings. 
amo Repairs, Commutators, Brushes, éc. 
El cal Models and inventions worked out. 4271 


Mr. J. G. LORRAIN, M.1.E.., MIME. &c., 


PATENT AGENT AND CONSULTING ENGINEE 
Norfolk House, Norfolk St., London, W.C. 
“PATENTEE’S HANDBOOK” Post Free on Application. 4014 


Consulting Engineer, Electrician and 
FRANCIS |. À ROGERS, F.C.S., A.LE.E., Patent Agent, 21, Finsbury Pavement. 
12 years’ practise in Electrical Patent Work. Tests, Independent Reports, and 
inspections. Turbines, Waterwheels, Steam Engines for any fall or powe~. 4269 


BLACK OXIDE CARBON BATTERIES, 
Complete, in 8-inch Glass, from 1s. 


BURCKHARDT & RICHTER, Mulda, Germany. 


JUBB & DEAN. 
: PATENT IMPROVED 


METALLIC GAUZE BRUSHES. 


SELF-LUBRICATING. NO SPARKING. 


No Wear of Commutator. ‘Requires little Attention. | 


INVALUABLE TO DYNAMOS THAT ARE OVER LOADEO OR HEATED. 
Works.—RE!NS MILLS, HONLEY, HUDDERSFIELD. 


FREE FROM ROYALTY, 
SOLD OUTRIGHT. 


THE MOST PRACTICAL 


COMBINATION, 


TRANSMITTING SPEECH CLEAR AND DISTINCT. 


COMPLETE STATION: 
Comprising Transmitter and 
Receiver, Battery Call Beil, 


£1 15s, 


FOR LONG DISTANGE, OR WITH MAGNETO BELL, 
£2 and £2 10s. 


LIBERAL DISCOUNT TO THE TRADE. 
Write for Illustrated Price List to— 
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VERITYS WEEKLY LETTER. - 


TO THE ELECTRICAL TRADE 


We propose in future to utilise our ad. 
vertisement space in these columns for a 
weekly notice to our friends in the Elec. 
trical Trade, on various points connected . 
with our business that may be considered’ ” 
useful or interesting to them. sil 

This plan, deservedly popular in 
America, offers many advantages to manu- 
facturrs like ourselves, by keeping us well 

in touch with many of our esteemed cus- 
tomers, both in London and the Provinces, 
who only visit our show-rooms in the 
course of business, and are unacquainted 
with new departures which our own tae 

erience and the suggestions of our cus- 3 
induce us to take. 

Our principal object, of course, is to ae 
strengthen and cement our trade relations à 
with those who have in the past been our - 
chief support, but we are at the same time 
desirous of securing as large a share as J 
possible of orders from those young and 
enterprising firms that are continually 
being established. | 

It has been well said that “ those who 
follow are always behind,” and it will bey 
our constant effort to be always ahead wilh i 
new designs and fresh arrangements @f st | 


lighting so that our show rooms may merit nee | 


the attention of all concerned in the elec = 


trical industry. 
B. Verity & © 


31, King Street, 
Covent Garden, London. 


ALBERT FRIEDLAENDER, Berwin, W., 41. 
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NEW PRICE LIST NOW READY. 


AMMETERS 
and | 


YOLTMETERS 


Telegrams: 
MEGAVOLT,” 
LONDON. 


For. Engine Room use, 
Alternating or 
Direct Current. 
| MARINE TYPE 
For Ship, 
Tram, 
Train use. 
OOLDEN & Co.¢ = 


Contractors to English & Foreign Governments, 
Railways, Central Stations,&c. 


| 
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in repairs. 


STRONGLY BUILT. 
Will drive machinery direct with Spur Gearing, without breaking down the armatures. 
HIGH EFFICIENCIES. | 
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Publications. 


Cloth 3s. 6d., Post Free. With numerous illustrated Experiments and Examination Questions, 
By ANDREW JAMIESON, M. Inst. C. E. Behe 


ELEMENTARY MANUAL OF MAGNETISM AND ELECTRICITY. 


Part I:—Natural Magnets; Permanent Magnets; Magnetic Curves or Lines of Force; Molecular Theory of Magnetization 
Distribution of Free Magnetism along a Bar Magnet ; Magnetic Induction ; the Earth regarded as a Magnet; the Mariner’s Compas 
Practical Notes on making Experimental Apparatus for studying Magnetism ; Questions and Answers. | 


Part II :—Electro-magnetisms ; Simple Apparatus for Studying the Magnetic Action and Direction of Electric Currents; 
Field and its Direction as due to a Circular Current; Electro-Magnetic Solenoid; Magnetic Polarity due to a Straight Current 
Magnetisation of Iron and Steel by an Electric Current; Electro-Dynamics ; Electro-Magnetic Induction ; Historical Note on the 
Discoveries of Galvani and Volta, &c.; Heat is develo when a Force overcomes Resistance ; Polarisation ; Practical Notes on 


Making Experimental Apparatus for Studying Voltaic Electricity ; Questions and Answers. 


Part III. :— Early History of Electricity, and Derivation of the Word ; General Explanation of the Terms “ Positive and N ve": 
- Conductors and Insulators ; Simultaneous and Equal Generation of Positive and Negative Electricity; Electro-Static 


Electro-Static Distribution on Conductors ; Surface-Density ; Experiments with the Winter Machine; Practical Notes on Making 
Experimental Apparatus for Studying Frictional Electricity ; Questions and Answers. 


Crown 8vo, 10s. 6d., Post Free. New Edition with 307 Illustrations. By W. SLINGO, Principal of the Telegraphists’ School of Science 
; and A. BROOKER, Instructor on Electrical Engineering at the Telegraphists’ School of Science, G.P.0., London, 


ELECTRICAL ENGINEERING FOR ELECTRIC LIGHT 


ARTISANS AND STUDENTS. 


Contents :—1. Current—Potential—Conductors—Insulators. 11. Practical Units—Ohm’s Law—Fundamental Units. mr, P 
Batteries. rv. Measurement of Current Strength. v. Measurement of Resistance. vi. Measurement of Electromotive Force, 
vir. Electro-Magnets—Electro-Magnetic Induction. var. Dynamo-Electric Machines (Alternate Current). 1x. Dynamo-Eleotric 
Machines (Direct Current). x. Direct Current Dynamos (continued). x1. Direct Current Dynamos (Open Coil). xu. Motors and 
their Applications. x11. Transformers. xiv. Secondary Batteries. xv. Arc Lamps. xvi. Incandescent Lamps—Photomety, 
xvir. Installation Equipment, Fittings, &c. 


Cloth, 4s. 6d., Post Free. 55 Illustrations. By JAMES SWINBURNE. 


PRACTICAL ELECTRICAL MEASUREMENT. 


“ Altogether the book is an excellent one, the few points that have been objected to in this notice being almost the only ones that 
out of a large mass of matter have struck us as perhaps open to criticism.”-—Evectrician, February 15th, 1889. 


“ The author comes to his task, however, so well equipped by practical experience, that there appears to be a basis for his ui À 


nounced confidence. His selection and treatment of the subject matter is decidedly ir and à large amount of stereotyped. 
York} . vas! ss indispensable to works on electrical subjects, is conspicuous by its absence.”—The Electrical Engineer (Nèw 
ork), February, , | 
‘ Taken as a whole, the book is a most readable and instructive one, and, with the illustrations, is a valuable addition to the 
literature of a subject which is interesting to all engaged in practical electrical work.” —Electrical World, New York, January 12th, 1880. 
“ It does not need commending ; we have only to give the author’s name and that of the publishers.” —Electrical Plant, January, 1689. 


L 


Cloth, 4s. 6d., Post Free. 41 Illustrations and 5 Tables. By F. B. BADT. 


INCANDESCENT WIRING HANDBOOK. 


Multiple Arc System; Three-Wire System; Methods of Running Wire ; Location of Safety Devices and Switches ; Fixtures and 3 


Elevators; Wire Gauges; General Electrical Data; Calculating Sizes of Wires; and two Appendices. 


Cloth 4s. 6d., Post Free. 70 Illustrations. By F. B. BADT. 


DYNAMO TENDERS’ HANDBOOK. 


Elementary Data; Arrangement of Power ; Dynamo-Electric Machines ; Diseases of Dynamos ; Lamps; Instruments ; Circuits or Leads 
Accumulators ; Safety Regulations ; Table of Electric Light Conductors; Lamp Lighting Schedule; Construction Tools. 


| Gloth, 7s. 6d., Post Free. th Edition, Revised and Enlarged. Numerous Illustrations. By JOHN W. URQUHART. — 


ELECTRIC LIGHT; ITS PRODUCTION AND USE. 


Plain Directions for the Treatment of Dynamo-Electric Machines, Batteries, Accumulators and Electric Lamps; Primary 
and Secon Batteries ; Thermo-Electric Batteries ; senggete snore Generators ; Electro-Magneto Electric Machines, 
Electric Machines; General Observations on Machines, sformers, and Electricity, Meters, Arc and Incandescent ‘ i 
Electrical Distribution and Circuits; Measurement of the Arc Light; Mathematical Notes; Present Application and Cost | 
Eleetric Light; Notes on Ship Lighting; Electric Light Wiring Tests. peli 
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Cloth, 7s. 6d., Post Free. By Dr. TUMLIRZ. Translated by D. ROBERTSON, M.A., LL.D., B.Sc. 


POTENTIAL, 


AND ITS APPLICATION TO THE EXPLANATION Of ELECTRICAL PHENOMENA 
POPULARLY TREATED. 


Introduction, Auxiliary Propositions from Mechanics; Potential of Gravity; Electrical Potential, (Statical Electricity) 
Electrical Potential, (Electrical Current) ; etism, Electro-Magnetism, Electro-Dynamics and Induction; 
Electrical Systems of Measurement. 


Leather, &s., Post Free. By H. R. KEMPE, M.Inst.E.E. A.M.Inst.C.E. 


THE ELECTRICAL ENGINEER’S POCKETBOOK 
OF MODERN RULES, FORMULA, TABLES AND DATA. 


Any of the above Books can be had Carriage, Paid by sending a remittance for the price indicated to 
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AND OTHER USEFUL MEASURES, | 


‘SPs » 


di TRE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT. 
PUBLISHED. . CROWN 8vo. CLOTH, 6s. 
A DICTIONARY OF - 


rian FIRE OFFICE, DAILY ORACLE 


19, Lombard Street & 57, Charing Cross, LONDON. | ESTABLISHED 1889. 


(ESTABLISHED 1782.) Published Every Morning. 
LOWEST CURRENT RATES. . ee: PRICE ONE PEN NY 
LIBERAL AND PROMPT SETTLEMENTS. : pos à 
ASSURED FREE OF ALL PER - AN INDEPENDENT FINANCIAL NEWSPAPER. 


| LATEST PRICES OF QUOTED AND UNQUOTED SECURITIES, 
MINING, INSURANCE, PRODUCE & SPORTING NOTES, 


SHEPPARD. ALLARTON & MADELEY, - DAILY EXTRACTS FROM THE REGISTER OF BILLS OF 


.. SALE AND DEEDS OF ARRANGEMENT, 
CLEMENT STREET, pere. SHIPPING INFORMATION 


W. C. MACDONALD, 
F. B. MACDONALD, ? } Joint Secretaries. 


Scale of Charges for Advertisements can be had on 
application, 


MANUFACTURERS OF 


B ELL S O R G O N G S AT ALL ee BOOKSTALLS. 


Of all Sizes and of Best Quality and Finish, - Offices: 20, BUCKLERSBURY, LONDON, EC. 
FOR ELECTRICAL PURPOSES, 


RICHARD 


3, LONDON WALL, LONDON, B.C. 


ESTABLISHED, 1840, 


Manager, J. A. BERLY, C.E., A.I.E.E. 


WITHOUT ANY PERMANENT MAGNETS. 


222222: 

These Galvanometers are 
recommended to Electrical Engi- 
neers for the correctness of their 

indica'ion (said correctness being 
He guaranteed within one per £ 
mio. cent. of the measurements 
~ flected). Being without any 
permanent magnets they 
do not require recalibra.ing. 


PRICE 
AMMETE Re. c » VOLTMETERS. 
— | VOLTS. | : 
16 © 3 16 © 80, 75, 120, 130 | &@ © © 4 5 © 
o 4 90 ‘. 
: 160, 200, 300 15 0 858 83 
4 5 Oo 
12 o 4 10 O 3 
not made 4 15 0 All kinds of Indicating and Self-recording Instruments, 
Pressure Gauges, Tachometers, Voltmeters, Ammeters, 
go ites 6 15 oOo Energy Meters, &c, manufactured. Patented and in use 
all over the world. 
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AGENTS: . COMPLETE INSTALLATIONS OF ILL Cn, | 
EWEN & CO. 37, Walbrook, E.C OL D H AM. Estimates on Application, 
MORRISON & HARPER, | Telegrams 
135, Buchanan Street, Glasgow. ‘Telephone | No. 63, OLDHAM. | 
R. MOGOUNE, BUCHANAN & Co: Samples and Quotations on recsipt of Patterns an - 
| WHOLESALE MICA MERCHANTS, = 
“Boulanger” For Electrical and all other purposes. Electricians, 


> 


THE ELECTRICAL 


STANDARDIZING, TESTING TRAINING 


THE WORK UNDERTAKEN BY THIS INSTITUTION IS AS FOLLOWS:— _~ 3 a 
: Standardizing Electrical Instruments. Reporting upon New Inventions and a | 


Testing -Electrical Instruments. Training Electrical Engineers. — à 
Inspecting Installations. Experimenting on behalf of Inventors. ” 


For full particulars apply to the Secretary, Furaday House, Charing Cross Road, W.C. e 


Manufacturing Electricians, 
11, LANE,  ENGINEERS 


FLEET STREET, LONDON, E.C 


SPECALITY- SMALL ELECTRIC AND OPTICAL ELECTRIC LIG CO 


WORK, EXPERIMENTAL OR TRADE. 
Induction Coils, Indicators, Bells, Patent 
Mas RK aud Telephone 


Parts and all M-teri:la at ve y lowe t rutes. 
Titustrated Lists aud Quotations. The — 
Science Stores. 


WILLIAM WOOD & CO. 


ALBERT STREET WORKS, BURSLEM 


MANUFACTURERS OF 


CHINA AND PORCELAIN SWITCHES, 


Screwed and Plain, 


| SUSPENDERS, CEILING ROSES, BASES, 
LAMPHOLDERS, CUT-OUTS 2104 


AND ALL CHINA FITTINGS USED BY ELECTRICIANS. 


FOR 


| INSTALLATIONS FOR HOUSES, FACTORIES, SBIPS, & 


ELECTRIC WIRE CASINGS. 


: 


"1 


ENGINES | 


List of Sections, Prices and Discounts in ali Woods free. +. 
Mahogany and Timber Importers, Importers of School Board Flooring Blocks, 
Wainscot Floorings, and Manufacturers of High-Class Mouldings in all woods. 
Head Office: 214, PAVILION ROAD, SLOANE SQUARE, 8.W. 
Saw Mills: Gtanley Bridge Wharf, King’s Road, CHELSEA. 
: _ Branch Yard: 68a, Poland Street, Oxford Street, W. 2871 
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WHITE, 


NO. | | LIMITED, 


“FLECTRICAL & MECHANICAL ENGINEERS, MANUFACTURERS & SUPPLIERS 


TO THE TRADE ONLY. 


Works, à and Offices: 


| 58 & 59, BREAD STREET, CHEAPSIDE, LONDON, EC. 


| “ POOLITE.” PATEN T. 

“POOLITE” SWITCHES 

(Patent) 

el IN ANY STYLE OF 

DECORATION. 

an | THE PLATESSA CEILING ROSE. 

) | Largest Makers “NEW DIAMOND 
| | of FRS SWITCHES 
| SWITCHBOARDS (Patent) 

RS, ie For all Current 

THE TRADE. ‘strengths. 

PATENT. PATENT. . “ POOLITE.” 


Makers of 
PATENT LAMPHOLDERS 


under 
SPECIAL LICENSE. 


COMPLETE INSTALLATIONS FOR HOUSES, FACTORIES, SHIPS, &. 


POOLE & WHITH’S 


POCKET LOGARITHM TABLES. 
ET | POST FREE, PRICE ONE SHILLING. 
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ay & 


AND TOWER BRIDGE ELECTRICAL WORKS, HORSELYDOWN SE. 


we have taken into partnership 


Mr. EDWARD L. JOSEPH, 


who has been with us for some time. The style 


of the firm will remain as before. 


| APP i} N, BURBEY & WILLIAMSON 4 


BALMORAL BUILDINGS, 91, BUSES. VICTORIA STREET, 


We have pleasure in informing our friends that — 
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WILLAN À CENTRAL 


Are made in Ten Standard Sizes, from 3 to 530 I. H.P., with elther One or Two Cranks, and for Speods of from 280 to'700 Revolutions. 


They are equally suited for Condensing or Non-Condensing; for the direct driving of High-Speed 
Machines, such as Dymamos and F'ans, or for Driving General Machinery by Belts or 
Gearing. It is now fully established that they possess Extraordinary Freedom from Wear, a all 
Rearings are in “ constant thrust” (which is not the case with many Single-Acting Engines), and are Self-Lubricated. Their Smaall 
size and Weight, while advantageons in all cases, fit them for uses to which the majority of engines are inapplicable. Al 


except the smallest sizes are made either Simple, Compound, or Triple-Expansion, according to the 
available, and recent trials show that they work with a 


SMALLER CONSUMPTION OF STEAM 


Than amy other type of engine in the market indicating equal power. Non-Condensing, a consumption of steam as low as 182 lbs 
per LH.P. per hour has been recorded, and the Makers are prepared to Guapanmtee that the larger Condensing Engines 
shall work, at least, as economically as the best class of Compound Corliss Engines, while possessing enormous advantages * 
Lightness, Compactness and Cheapness. 


THE WILLANS CENTRAL-VALVE ENGINE IS WITHOUT RIVAL 


FOR ELECTRIC LIGHTING, 


For which purpose several hundreds have already been applied with the utmost success.. Engines are on order at the present 
time for nearly all the most important Public Lighting Stations now under construction in England, and the indicated ited of the 
Engines already supplied, or now on order, exceeds | 


Thirty-Thousand Horse-Power. 


PRICE LISTS WITH FULL PARTICULARS ON APPLICATION. 


"THAMES Drrrom SURREY. 


WILLIAM THOMSON'S ELECTRIC 


STANDARD ELECTRIC BALANCES, of guaranteed accuracy, to measure from O'O1 to 10,000 Anperes. 
DIRECT-READING AMPERE GAUGES, suitable for installation work  ,, » 0O'25to 500 Amperes. 
ELECTROSTATIC YOLTMETERS, suitable for installation 
work, or as Laboratory Standards, use no current 
and have no temperature error, to measure , 50 to 100,000 Volts. 
» ” ENGINE-ROOM YOLTMETER, with large Scale Divisions 
” MARINE or PORTABLE YOLTMETER, suitable for Ship installations. 
NEW ELECTRIC SUPPLY METER, comprising INSPECTIONAL AMPEREMETER; range from 1 to 200. 
All these instruments are equally accurate on Direct or Alternating Circuit. They are very portable and require no restandardising. 


I LUSTRATED PAMPHLET, with full description, may be bad Post Free on application to the Maker :— 4128 


JAMES WHITE, 16 020, Cambridge St., GLASGOW. 


PATENT 


SELF- BINDERS 


THE “ ELECTRICAL REVIEW.” 


Tus Self-Rinder, or Reading Case, is intended to hold Execrnica 
Krvisws of any number until the half-yearly volume is com- 
pleted and ready for permanent binding, the width of the 
back being widened or contracted by sliding the back cover in 
or out as desired. 


To be obtained at the Exacraicat Revisw office, 23, Pater 
noster Row, London. 
Price 6s., Post Free (in Great Britain) 6s. 6d. 


the latter on Chief Office, London: 
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Ciara 7 


ELECTRIC 


MANUFACTURERS OF 


TELEPHONES. 


WHOLESALE ORDERS ONLY a 


79, COLEMAN STREET, LONDON, 
| | CHICAGO, NEW YORK AND ANTWERP. . 


CENTRAL STATIONS 


COMBINED STEAM PLANT, 


TAKING LITTLE ROOM AND GIVING GREATEST ECONOMY. | 


. FOR OVER 


LAMPS 


Electric 


Tramways, 
Cranes, 
Hoists, &, | 


SUPPLIED. 


CENTRAL 
Stations 


CATALOGUES | 


MANSION HOUSE BUILDINGS, LONDON, £0 


ELLIOTT BROTHERS, 
101 & 102, ST. MARTIN’S LANE, LONDON, wc 


(ESTABLISHED 1800): 


 BLECTRICAL ENGINEERS AND MANUFACTURERS OF ALL KINDS 0? | 
BERCTRICAL, TESTING AND TELEGRAPH INSTRUMENTS. 


SUBMARINE MINING APPARATUS, &c. 


CONTRACTORS TO H.M. GOVERNMENT. | 


"Highest Award Paris Exhibition 4880, Only “Grand Prix” to any English Electral 


Telegraph Address: “OHM,” LONDON. Telephone No. 385%: 
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WOODHOUSE RAWSON UNITED, Lro. 


Q 


® WARRANTED NOT TO WARP. 
MARVELS OF SIMPLICITY ! : FF 
we the most perfect and simple indicators yet invented. Never fail. No permanent magnet 
or other delicate to get out of order. pes" 
TELEGRAPH, 
RAILWAY, 
\ MINES, OFFICES, 
5 SHIPS, FACTORIES, 
| FIRE, SCHOOLS, 
BURGLAR, COLLEGES, 
FROST, CHURCHES, 
ry. | And all kinds of GUAPELS, 
| | | BUILDINGS. 
j ALARMS. | SPEAKING TUBES. 


THE “YIBRATE COMPACTUM,” a Self-replacing Indicator fitted with Two Dry Cells, connected up ready for use. All that 


is required is to"fix the line wire to the terminals. An ideal Indicator for export. 
iat? 
on, 
pe THE VIBRATING INDICATOR, MECHANICAL REPLACEMENT INDICATOR, 
Requiring no replacement, and not liable to get Suitable for ~ 
— ‘nen can domestic purposes. HOTELS, CLUBS, and PUBLIC INSTITUTIONS. 
| 
| 


RETURN SIGNAL morn 


88, QUEEN LONDON, E.C 
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. Telegraphic Address: “ ANYWISE, LONDON.” 


‘Will bore Square, Hexagon, or any shape of Hole at one operation. 
PRICES AND PARTICULARS FROM 


THE NEW DRILLING MACHINE 


“THE SQUARE DRILLING MACHINE COMPANY, Ltd, 35, Parliament 


of _ descriptions, combining the greatest strength with highest possible insulation, in Bristol Glazed Stonewall (Drab) ana | 


Porcelain Stoneware (White). . 


4 


ALSO. BATTERY JARS, PRIMARY AND SECONDARY AND POROUS CELLS. 


PRICE, SONS & CO., Bristol and London (76, Turnmill Street, EG) | 


THE ACME ELECTRIC WORKS 


(FRANCIS TEAGUE, Manager), 


7629. | 


[ Telegrams : “ Sounder London: 


“Works and Offices:—FERDINAND STREET, CHALK FARM, N.W. 


ELECTRIC. AND TELEGRAPHIC ENGINEERS AND CONTRACTORS TO H.M. WAR OFFICE 
' ‘ADMIRALTY, G.P.O., LONDON COUNTY COUNCIL, &c. 


MANUFACTURERS OF COCKBURN PATENT LOCK AND QUICK BREAK SWITCHES, . 


Main Suritchboards, Cockburn Patent Cut Outs and F'uses, Electrical 


=x. TE O zB. 
MAKER OF EVERY CLASS OF 
Gerew, Derminal and Gurned Parts, 
Also any Description of 
ELECTRICAL OR MECHANICAL AUTOMATIC MACHINES. 


SOLE MANUFACTURER OF THE ENGLISH REMINGTON TYPE — 


All High-Class Machine Work, Turni Boring, Screw Cutting, &c 
W heels Cut to 12-inch die in Iron, steel, or Brass. 


OPEN TO TAKE AGENCY FOR Any MECHANICAL OR ELECTRIC MAGHINE. 
Works: 34, Eagle St., Red Lion Square. 


TAYLOR, TUNNICLIFF & 


EASTWOOD, HANLETY, 
Manufacturers. ot | 
PORCELAIN PARTS EO F 


LAMP HOLDERS, CEILING ROSES, 


SCREWED SWITCH BASES AND COVERS, . 


 ocurT-ouTs, 
SAFETY JUNCTIONS: 


And Specialities for Electric Lighting. 97 | 


THE BERNSTEIN ELECTRIC LAMP CO. 


ŒIMITHD), 


2, MARLBOROUGH MANSIONS, VICTORIA ST., LONDON, SW. 
OWNERS of the BERNSTEIN SYSTEM of ELECTRIC LIGHTING 


6€@ The lamps of this Company are of low resistance, ana 
-.. entirely free from the claims of other companies.  —iix 


\ PHOSPHOR BRONZE 


CASTINGS 
INGOTS, 


PHOSPHOR TIN, 
‘‘ ALBION” BRAND, 


BABBITT'S 
METAL, 


J.&J. HUGHES, 


ALBION METAL WORKS, 
WOODCOCK STREET, 
BIRMINGHAM. 


Telegrams “Bronze,” Birmingham, 


BRASS, GUN METAL, 


JAM E S P ITKI N, 
Philosophical and Electrical Instroment Maker 


56, RED LION ST., CLERKENWELL, sae: EC, 


SPECIALITIES: 


Capt. HOLDEN ’S Electric Chronographs, Volt and 
Meters, Reflecting Galvanometers, 
and Firing Keys, Hydrometers. 


PITKIN’ S Electric Hand Lamps for Gun wder 
Mines, Gas Works, 


PITKIN & NIBLETT Expk Gas Detecting, 
* 


GARRETT’S MAGNETO BELLS & TRANSMITTERS 


IMPROVED PRIMARY AND SECONDARY ATT 


| From 2, to 50 HP. 


For Driving 
FANS, PUMPS, 
LAUNCHES, 


LAII 


à 
BAT 
6) Lig 
100 
| 200 
STi 
à 
| 
| 7: 
| Lé TANNEES, CURRIERS, FELLMONGERS, 
| FIRE 275 DRESSERS, LEATHER AND F 
| 
| | 
AND HOSE 40 > | Res 
| MEDALS AWARDED. 
| 
| | Price Lists and Terms on Application. - 
ESTABLISHED 9, ù [ re 
| À ROCK DRILL, | 
\ C2 \ PRINTING PRESSES, Works 
| \ ass ——_ Enlarge | 
\ CUTTRISS & CO., Wons, Co 


BRE now MAME G SPECIALLY FOR THE 


purs 11, 1891.] THE ‘TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW. 


| MOTORS. 
ELECTRIC LIGHT & POWER C° Lim ~ O i 4 OP. £60 
LONDON ONDON OR 13 HP. £100 


| Catalogue and apply) TEE MANAGER, BATTERSEIA FOUNDRY, S.vv. 


JOSHPH BOURNE & SON, 


MANUFACTURERS OF THE WELL-KNOWN : 


STONEWARE TELEGRAPHIC INSULATORS AND “BATTERY JARS. 


for Thirty years these manufactures have been celebrated for a high degree of vitrefaction combined with greet toughness and strength. 


Brown Stoneware. White Stoneware. Brown Porce sus 
Economy Strength and Durability combined. Prise Medal, Paris Eshibition. 
Special Shapes for aa and Electric Lighting Wires. ; 
Works: DENBY POTTERY, NEAR DERBY. | 
London Office: NEW ST. ‘PANGRAS STATION EUSTON ROAD, ¥.W. ous 


RAMSDEN, CAMM CO. 


BRIGHOUSH. YORESHIRE, 
Iron and Æieel Wire Drawers and G alvantyers. 


| MANUFACTURERS OF 


TELE GRAPH, TELEPHONE AND CABLE WIRE, 


Rice  Contractors to H.M. Postmaster-General, the Indian and Colonial Governments and leading Railway Companies 


| SPECIALITIES :—FINE SIZES OF H.C. COPPER, GERMAN &c., WIRES. 


IMPORTERS OF FINE AND ACCURATE 


QUICK SPEED 


AMERICAN MACHINERY 


MILLING Mi MACHINES, 
SENSITIVE 


DRILLING MACHINES LATHES, &c. 
PR. METERS FINE TOOLS IN GREAT | 
ALSO VERNIERS, VARIETY. à 


HEAVY POWER 16 Different Designs. | 


DRILLS. SEND Is. FOR ILLUSTRATED CATALOGUE. 


CHARLES CHURCHILL & CO., Ltd., 


21, CROSS STREET, FINSBURY, LONDON. 


LIMITED. 
101, Leadenhall Street, LONDON.  relograms: “OALLENDER, LONDON.” Telephone, No. 4,485, 
LIVERPOOL: 36, Dale Street. 
Werks: ERITH, KENT. Telegrams: “CALLENDER, PICARDY.” . Pen 8,411, 
UN DERGROUND MAINS 
LAID COMPLETE ON CALLENDER-WEBBER OR SOLID BITUMEN SYSTEMS. 


LEAD SHEATHED WIRES AND CABLES / 


wt UNDERGROUND WORK, HOUSE AND FACTORY MAINS AND SHIP WORK. 
nucentric Cables-ARMOURED-Metal Sheathed. 
ABRIAL CABLES. | 13 
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BATTERSER | 
UVa; | 
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1 | 
200 
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Re 121735 


5S, 


Pressing the Button 


Uternately Lights and. 


l'xtinguishes a Lamp, or 


4 


- + 


à 


“SOA 10 60) 


GUARANTERD= CORRECT. 
Divided into Tenths. . 


THE. 


SPECIAL 


Specially suited for Testing the Conditions of Accumulators. 

IMPROVED, 
: LARGER SCALE, 

NEARLY DEAD BEAT. 

sou LEATHER CASES, WITH SLING STRAP, 10s, EXTRA. 


FROM THE EDISON- SWAN CO. 


. 


AS IMPROVED, 


pa 


Has SLATE Base, - 


AND MAY BE REMOVED FOR WIRING, 


BUFFERS & DISCS BEING SAFELY RECESSED, | 


tee ome Ce- 
watcsa 


NEW PUSH SWITCH, 


Press Once to Light - the 
Tamp, which is 
by a Second Push, 


| Polished Brass 45s. per 40s 
Holder, Shade, and: 
according to 
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THE TELEGRAPHIC JOURNAL AND ELECTRICAL, REVIEW. | 
NEW ADDRESS : 
ANKIN KENNEDY, Carntyne Electric Works, SHETTLESTON, GLASGOW. 
Makervof MOTORS for Alternating’ Carrente, ELEC rRICAL DISTRIBUTION 
SAR 1 DYNAMOS, SHIP ‘ LIGHTING. | 


G. PB. WAL 
MAGNETO, WORKS, SHEFFIELD 


SPCIALITIES of STEEL and STEEL WIRE adapted to the INSTRUMENT and RLECTRICAL TRADES, 


MA AGNET STEEL of the highest efficiency. 
SWEDISH IRON, ABSOLUTELY PURE AND DIAMAGNETIC. 
TOOL STEELS—ALL DESCRIPTIONS. 


| 

COLD ROLLED STEEL in all dimensions. COLD ROLLED. STEEL tempered and ia ie: strips. ¢. | 
SPRINGS, HELICAL, SPIRAL, OR TO PATTERNS. , x 

‘Best pose Steel Wire Polished in ‘Lengths or Coils, all gauges. Tempered Wire, Polished and Plated use Wire, | ! 


Qualities for Springs, &e. 
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Specially designed to nieet the of 
For Are or Iucandescent Lighung, Direct; Charging Accumulators; _ 
‘I ransmission of Power ; Electrolysis in all ite branches, &e., &e. 


50, 100, 200, 400, 700 and. 1,000 WATTS. 


“CONTINUOUS CURRENT ~ Engineering Co 
TRANSFORMERS. FRANCE; &. Gadiot, Paris,” 
(FOR SLOW SPEED). - ‘burg. 


Price Lists and Particulars Free on application. 


AUSTIN & MYE RS, Florence Electrical Works, ARMLEY, LEEDS 


THE NEWTON ELECTRICAL 
WORKS, 


DYNAMOS 


MOTORS. 


Tighest Efficiency ; Beauty of Design; Moderate 
Speeds ; Best and Materials. 


qu | | 
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NEWTON Sz HAWKIN Ss’ 


PATENT 


AUTOMATIC 
NEWTON ARC Lamps. 


And every Requisite for Electric Lighting 
and *ransmission of Power. 


Tele frnmea 1 ARC,» TAU NTON. 
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BAILEY’s 


FOR USE WITH 


AS MANUFACTURED 


SPEED 


Electrical Installations and with General Machinery 


BY US FOR 
BRITISH ADMIRALTY 


WAR VESSELS. 


“SOLE MAKERS, 


HIGHEST AWARDS AT ALL RECENT EXHIBITIONS, 3 


SSF 


+ wy 


] N 
ant 


developing 23 times their nominal power. 


66 | | 

THE COMPOUND : ROBEY” ENGINE. 
uns COMPOUND “ROBEY” ENGINES work with a consumption 
of less than 2 lbs. of Welsh Coal per H.P. per hour when 
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THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW. 


DRIVEN BY SELF-CONTAINED ELECTRIC MOTORS, | 
Apply tR. BOLTON & co., 110, Leadenhall St... 2.0. 


Sheets, Rods, Tubes, Cells, &c., for E Electrical Pbekiinrs. 
[ | | h THE NORTH BRITISH RUBBER CO., LIMITED. 
Edinburgh; London, 57, Moorgate St.; Manchester, 6, Charlotte St. 
Liverpool, 9, Lord Street; Glasgow, 106, Buchanan S¢ ; 
Newcastle-on-Tyne, 39, Grainger St.; Leeds, 65 & 66, Briggate. 374, 


NEWCASTLE-ON-TYNE, 
Electrical and General Engineers. 


TYNE DYNAMOS, 


JYNE ARO LAMPS, 
TYNE TRANSFORMERS. 


Complete Installations erected by experienced men at - 
ple 


SPECIAL TERMS TO THE TRADE. ~~ 
Complete Catalogue om application. Ss | 


Offices : / Telegraphic Addresses: 
LONDON : 110, Street. London. 
: Victoria * Manchester. 
vaster Yard, Cloth “Dynamo” Huddersfield. 

NGOW : 53, Waterioo Street. “ Roots,” Glasgow. 
“TYNE: Cluse Works, “ Esco, Newcastie-on- 
JOHANNESÉURG SOUTH AFRICA. + Johannes. 


BRITANNIA a WORKS, GAINSBOROUGH. 
London Offices, Showrooms and Stores :—MARSHALL’S BUILDINGS, : 79, FARRINGDON ROAD, EC, 


ENGINES PERFECT 
REGULARIPY | 
4 


| 


~ 
À 


L 


Horizontal Fixed with 8 Patent Crankshaft 
and Balanced Slide Valve | 


SPECIALLY ADAPTED FOR ELECTRIC LIGHT WORK, 


Telegrams 
or “ 
for Works : Marshalls, Gainsboro’.” Telephone No. 6,648. for London Office : 


r ; | Illustrated Catalogues, with Current Prices, free on application. 
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Material in usp,-.1t fs composed of à Specially-prepared 
India-rubber Compound, protected by a coveringof Yul- 
canised Asbestos Sheeting, aashownaboye,andasit 


combines P 
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PATENT 
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WZ 7 SECTION OF SHEETING. 
(4 PATENT. 


recognised as the Most Efficient and Economical Jointing 
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INDIA- RUBBER - COMPOUND 
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a Made ‘from Py for Cylinder and Faced Joints to any thickness for uneven surfaces, 


try 


The Centre from which the requisite elasticity js obtained 


will adapt itself to uneven surfaces to which it maybe | 


plied, and allow the expansion and contraétion to be 
_ taken up. The covering being of 


is the only Jointing Material which adequately 
ENT ELASTICITY WITH” 
| HEAT RESISTARCE, the advantages it 

possesses willatomeebe seem, 


L 


MANCHESTER: Cable Street, 
Blackfriars, 


FL 


BELFAST, DUBLIN, ANTWERP, BERLIN, 
AGENTS.— BIRMINGHAM—BELL & €o., 7, John Bright-Street. CARDIFF : BELL & Co., West Bute Street, 


a protection to the centre and so prolongs iis dan 
ticity. For Manhole, Mudhole, Steam Pipe, 
and Mash Tan Door Joints it is unequaled, 
and if applied as directed « ving. san 
used many times over; | | | 


=F ie 

| — 


L’S ASBESTOS. 


GLASGOW: 35, Robertson Street, 
BARCELONA, TRIESTE, LISBON & GENOA. | 


BELL'S ASBESTOS - 


BOILER PRESERVATIVE 

Will effectually keep Boilers clean and re- 
move any Incrustation, without injury 

+ to the Boiler -Plates or Fittings. 


YARN & SOAPSTONE PACKING 


| HYDRAULIC MACHINERY, ACCUMULATORS, AND AMMONIA 


BELL'S ASBESTOS . |. Be11"S ASBESTOS” 


NON-CONDUCTING COMPOSITION, 


loss by radi- 

ation, and 
saves 40 per 
cent. of fuel. 


Is the BEST LOCOMOTIVE PACKING made. 


COMPOUND HYDRAULIC PACKING 


18 SPECIALLY SUITED FOB . à 
Is sent out 


dry in bags 


Ve 
* 


AND ALL PUMPS. therefore 


cheaper than 
others sent 
out wet, 


7. 


All bags are marked as abote | 


Oil sold'as Bell's Asbestos 


Drums are marked as 


Lubricant, & Cask, Drum, 
or Corks not mark as 


LUBRICANT: 


shown, ls earnestly re- 


XX. | Lt, 
i 
RINGS...) 
he 
. | The above, which can only be obtaiñed from this house, is | | AS 
| | | HULL : Humber 
Basin 
| 
| À LIVERPOOL: 2, Strand St.; James St. “ARI ONŸ | 
[1 
| ‘ 
| 
| | | | 
| 
| VE NA NVENTIONS= 
| Heol < L \2\ ASBESE 
| Ary go 
| | i | Ex, 
BELL’S 
Aly customer receiving À EN LE 
| | | | quested to forward us T 
| 7 4 sample and particulars # DE, 
| | of where obtained. ? 
Every Cait is sent out as above, 
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y. 
ASBESTOLINE is the-most efficient Imbricant for all earings 
ASBESTOLINGE is the cheapest Lubricant. | 

— JD ASBESTOLINE | saves from 50 to 90 per cent. of the Co of où. 
ASBESTOLINE is the Cleanest Lubricant. 
ASBESTOLINE is favoured by Insurance Companies. 


ASBBRTOLINE E is specially adapted to ordinary | when the. température is high. 


, in and out-door,; in this country. | ASBESTOLINE is for dor’. 
OLINE B, a little more solid, is for use‘on“Steanishi paper 
ds, où it i desrable | bearings are heated by steam 

have ‘Lubricant stiffer than A. 


The repatstion.gf Asbestoline as a lubricant of the highest efficiency In every kind of 
in the numerous cases of Special difficulty in which the best oils are.ineffectual. This reputatién is growing daily, because it is based on the experience of 
thousands of users under the severest circumstances any lubricant has ever been-subjected to, and not on mere laboratory tests and professional analysis 

of insignificant quantities. It is used with marked success in Steel and Iron Works, Collieries, Cotton and Wool Mills,and other Textile Manufactories. In Corn Mills it 

Horn inyaluable on the rollér and other modern machines, In Saw Mils,on Machines going up to 5,000 revolutions. per minute, its work has never been appr oached 

machines of ons give trouble and show wor and wear, when the system lubrication not ived d mee. = 


SPECIAL. TERMS FOR LARGE QUANTITIES, Le 


| IMPORTANT TO EXPORT MERCHANTS. —One Pound of Asbestoline equals 18 Ibs, 
y the saving in is considerable. Liberal Terms are to Morctrants. 


= 


SQUARE: ROUND. 
onary A 10 feet has label as is and bears our Trade Mark. 


Under this title are included the inventions of Mr. Fieid, and experiaaise bas to be 
THE MOST EFFICIENT, DURABLE, AND ECONOMICAL PACKINGS ever made. They constitute such a 
combination of Asbestos and India-rubber as secures the maximum of elasticity and heat resistance, and they 
- therefore UNEQUALLED FOR EVERY KIND OF ENGINE. These Packings are being universally used by 

ost of the leading Steamship Companies throughout the world for ordinary Compound, Triple, and Quadruple 


ion Engines of the latest type. These Packings are com posed of Rolled Asbestos Clo ns the India- 
‘Tuber is placed in two forms to suit various cases. ” 


In ordering, state whether square or round required, = 


ASBESTOS COMPANY, LIMITED, 


SOUTHWARK, LONDON, 
MANCHESTER : Cable Street, Blackfriars. LIVERPOOL: 2, Strand St., James St. - HULL: Humber Dock Basin 
GLASGOW: 36, Robertson St. DUBLIN, BELFAST, ANTWERP, BERLIN, BARCELONA, TRIESTE, LISBON, & GENOA. 


‘BIRMINGHAM: BELL & C0., 7, John Bright Street. BRISTOL :. ROBERT STOTESBURY, 114, Redcliff Street. 
CARDIFF : BELL & CO., West Bate sl 


AGENTS. 


ASBESTOLINE is the most Inodorons Lubricant. | 44 
ASBESTOLINE is va Lubricant, its flashing point being 700 F, D 
ASBESTOLINE has all. other Lubricants in making thials. À 
| ASBESTOLINE is and out doors i fin every climate, 
ASBESTOLINE requires no, special - BELL ASBESTOS, | 
| | | 
F1 ume ‘made in four ASBESTOLINE C, is f 


‘passing through sometimes ia 


SUPPLIED IN KEGS, 28 Ibs, 66 Ibs, or 12° Tbs. 
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STRAIGHT BRIGHT DRAWN SSS HER MAJESTY’S GOVERNMENS 
1 SCREN LEA 
| RODS IN ARTS SS THE 
|} IRON, STEEL, AND BRASS, DARTS. WAR 4 
ROUND, SQUARE, ADMIRALTY, 
AND HEXAGON SECTION POSTAL TELEGRAPA | 
IN STOCK. on RECHT. 
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SOLE AGENTS FOR J.0. MOUCHEL’S HIGH CONDUCTIVITY COPPER™ 
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ELECTRIC LIGHT AND TELEPHONE ENGINEERS, 


MANUFACTURERS OF CABLES, WIRES, &c, TO ANY SPECIFICATION. 


HAP Un 


ROAD, DALSTON, | Rental No Ro 
LE yalty: 


de 
j 


COMBINATION TELEPHONE as shown here 
a serves for a thoroughly practical and “efficient à 
‘telephone line. 


Price for each ication, 


>. Do. do. ‘8 10 0 


PATERSON 


| POWNALL ROAD, DALSTON; LONDON: 

L/ 3, PRINCES MANSIONS, VICTORIA STREET LONDON. 
/ 137, WEST REGENT STREET, GLASGOW: “AND. 
EAST DOCK BUILDINGS, DUNDEE: 


PATERSON COOPER 


MANUFACTURERS OF DYNAMOS, ARC LAMPS, MEASURING INSTRUMENTS, 


Telephone No. 5492. BSTABLISHED 1870. | Telegrams: “Flexible, London" we 
SILVER MEDAL INTERNATIONAL ELECTRIC EXHIBITION. 880. 


PHILLIPS BROTHERS, 
WORKS: HACKNEY ‘WGK, LONDON €. 


_ MULTIPLE CABLES, AERIAL AND. SUBTERRANEAN. 


Compound Wires a err fer ad Bet Werk. 
_ FANCY BRAIDED WIRES OF EVERY DESCRIPTION. 


AND SILK 


TER SCHOOT, OF 


ENGIN EERIN 


EMARINE TELEGRAPHY: 
IN 1868. | 


PRINCES STREET, HANOVER SOUARE, LONDON, w | 


> | CONSULTING COMMITTEE. 
| GISBERT KAPP, M.Inst.C.Æ 


Prof, ALEX. 8. W. KENNEDY 
Vice-President aby 


MAN LEON DRUGMAM, M.Inst.E.E. 
SENIOR CAPITO, Mi Mint à | 


» 
xxili ~~ 
À 


FREE TELEPHONES! bron 


) PATELLA, LONDON, | 


= 7 re Battery complete, for lines up to 2 miles. 2 19 €. 


rs 


COVERED WIRES FOR DYNAMO MACHINES MAGNETS, nr 


wippod School of its kind It possesses, recent 
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Oftoes and Warehouses: 106 & 100, CANNON STREET, LONDON, 


# 


TELEGRAPH ENGINEERS AND 


INSTRUMENTS." Morse” Inkers, Semaphore 
Hasistance Colle, Bis 


BATTERIES. MANUFAUTURERS FOR GREAT AIN, IRNLAND, AND Ti THE 00 
inde of Batheries also manufactured. 

INSULATORS. Porn, Bern, | 
or tes moet Ixpnovan Arranarus ron RAILWAY BLOCK SIGNALLING. 
SEMAPHORE REPEATERS, LIGHT ” INDIOATORS, AND WALKER'S “ PASSENGER AND GUARD“ 


THLEGRAPH STORES AND APPARATUS OF EVERY DESCRIPTION. 


TORPEDO "APPARATUS 


INDIA RUBBER, GUTTA-PERCHA, AND TELEGRAPH WORKS COMPAN | 
Paientees and Manufacturers of Complats System of Torpadoes for Harbour and Coast 1 


 SILVBRTOWN PATENT FIRING BATTER 


A Constant Battery for Mining and Blasting Purposes. = | 1 | 
| 


| tor the SUPPLY, CONSTRUCTION, sod MAINTENANCE of THLNGHAFS | 


‘MANUFACTURERS OF 


VULCANISED INDIA RUBBER. 


VALVES SHEET, BUFFERS, SPRINGS WASHERS WHEEL TYRES CORD TUBING, AND AND 
INDIA RUBBER AND CANVAS SUCTION AND DELIVERY HOSE. 


‘RUBBER and CANVAS STEAM PAOKING — ROUND, SQUARE, 
INDIA RUBBER MACHINE DRIVING. BANDS. . 


4 
Î 
| WATERPROOF GARMENTS AND FABRIO 


Ccate, Capes, Leggings Helmets, Knee Wrappers, Diving Dresses, tx q 


| | | EBONITE. | | 
Not affected by Vinegar or Hydrochloric or Acetic Acid.’ 
| | 


GUTTA-PEROHA. 


Works : SILVERTOWN, ESSEX, LONDON, E.; PERSAN- BEAUMONT, FRANCE 
London Office—106, CANNON STREET, LOC | 


Warehouse—100, CANNON STREET, E.O. à 
Boorzs 70, Regent Bond. Barro. LS 4 
coo 64, Castle Street. Nuwrort, Mon De 
Guascow … Buchanan Street. Pierhead Chambess | 
PonremouTe eee. eee eee 49, Hig Street. | f 
Dusan eee eee eee 16, St. Andrew Street. 


‘Printed by KNIGHT, 18 and 18, Middle Street, K.C., and Published by the Proprietors, H. ALABASTER, & 
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